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PREFACE 

Due  to  the  great  abundance  and  diversity  of  insects  their  taxonomy 
presents  many  difficulties  and  complexities.  Classification  is  conse- 
quently a  discouraging  aspect  of  entomology  to  the  young  student 
who  must  attempt  in  a  short  space  of  time  to  gain  a  sufficient  knowl- 
edge of  relationships  that  may  enable  him  to  recognize  the  more  com- 
mon and  important  types  of  insect  life. 

Long  teaching  experience  has  served  clearly  to  demonstrate  to  the 
authors  that  the  fundamental  principles  of  classification  cannot  be 
fully  appreciated  through  the  study  of  descriptive  text-books,  nor  can 
any  comprehension  of  the  infinite  variety  of  nature  be  acquired  except 
by  close  observational  contact  with  the  things  themselves.  Moreover, 
the  study  of  a  few  selected  types  by  the  laboratory  method  fails  to  give 
more  than  a  very  superficial  view  of  the  organic  world,  and  as  biological 
knowledge  advances,  tends  to  emphasize  the  similarities  between  ani- 
mals and  to  minimize  the  differences  that  exist  between  them.  It  is, 
therefore,  highly  desirable  that  the  principles  of  taxonomy  be  pre- 
sented to  the  student  in  a  practical  way  to  demonstrate  particularly 
certain  of  its  more  fundamental  and  important  phases. 

The  present  volume  is  the  outcome  of  a  series  of  steps,  developed  by 
the  authors  during  the  course  of  many  years  to  train  students  in  the 
practical  taxonomy  of  insects  and  to  provide  a  manual  for  the  identifi- 
cation of  the  larger  groups  of  insects;  one  which  would  prove  useful 
and  reliable  in  the  hands  of  professional  entomologists  and  other 
persons,  especially  biologists  working  in  other  fields,  for  the  actual 
identification  of  specimens  of  insects. 

The  precursor  of  the  present  manual  was  published  by  the  authors 
in  1915  and  printed  privately  as  a  "Key  to  the  Families  of  North 
American  Insects."  It  has  proved  to  be  very  useful  and  workable  in 
the  teaching  laboratory  both  by  ourselves  and  others  and  has,  we 
believe,  proved  to  be  a  valuable  aid  to  entomologists  and  other  inter- 
ested persons  who  have  occasion  to  identify  specimens  of  insects.  We 
have  regretted  the  geographical  limitations  of  the  original  book  which 
have  made  it  less  useful  to  workers  in  other  parts  of  the  world,  and 
also  the  almost  entire  omission  of  aids  for  the  identification  of  the 
immature  stages.  The  lack  of  lists  of  literature  was  also  recognized  as 
a  fault  as  well  as  the  omission  of  keys  which  would  serve  to  identify 
specimens  of  the  various  other  terrestrial  arthropods  which  are  fre- 
quently collected  by  those  interested  in  insects. 
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The  new  volume  has,  therefore,  been  entirely  rewritten  to  include 
the  families  of  the  entire  world,  and  in  many  cases  subfamilies  of  the 
larger  or  more  important  groups.  A  selected  list  of  literature  on  the 
several  groups  has  been  added,  and  so  far  as  possible,  keys  for  the 
identification  of  the  immature  stages.  We  have  also  prepared  an  addi- 
tional part  dealing  with  the  numerous  other  groups  of  terrestrial 
Arthropoda. 

The  keys  aim  to  reproduce  as  accurately  as  possible  the  most  gen- 
erally accepted  system  of  classification  of  each  group.  They  are  neces- 
sarily to  some  extent  heterogeneous  as  they  represent  the  accumulated 
opinions  and  revisions  of  hundreds  of  workers  during  the  course  of 
many  decades.  Taxonomy  is  the  oldest  branch  of  biological  science 
and  as  it  has  in  the  past  had  many  more  devotees  than  the  recently 
developed  branches,  it  has  a  much  more  complex  background.  The 
present  treatment  can  in  no  sense  be  considered  as  original,  nor  does  it 
follow  in  detail  any  previous  comprehensive  system.  There  are  numer- 
ous changes  from  the  arrangement  in  our  previous  book,  although  this 
has  served  in  a  general  way,  more  closely  in  some  groups  than  others, 
as  a  model  for  the  present  one.  In  a  few  groups  where  recent  extensive 
revisions  have  been  published,  these  have  been  quite  generally  fol- 
lowed. In  others,  where  there  is  considerable  disagreement  among 
authorities,  we  have  attempted  so  far  as  possible  to  present  what 
seems  to  be  the  most  generally  acceptable  classification  or  the  one 
which  appears  to  be  most  rational.  The  arrangement  of  the  Hymenop- 
tera  and  Diptera  represents  mainly  our  own  viewpoint,  and  this  is  to 
some  extent  true  of  the  Coleoptera.  The  systems  followed  in  certain 
other  groups  are  indicated  from  time  to  time  in  the  text.  Where  recent 
monographs  of  certain  groups  have  appeared,  the  classification  there 
proposed  has  been  accepted  with  few  changes,  although  we  have  by 
no  means  made  it  a  rule  to  regard  the  newest  arrangement  as  the  most 
satisfactory. 

The  illustrations  have  been  derived  from  many  sources  and  are 
in  great  part  redrawn  from  published  figures,  although  it  must  be  stated 
that  many  have  been  simplified,  differently  lettered  or  otherwise  modi- 
fied to  adapt  them  to  the  purpose  of  the  present  manual.  In  each  case, 
where  not  original,  the  source  of  each  is  indicated  by  the  name  of  the 
author  in  parentheses. 

Most  of  the  figures  from  our  previous  book  are  reproduced  here. 
They  were  drawn  mainly  by  Beirne  Barrett  Brues,  the  wife  of  one  of 
the  authors.  To  these  have  been  added  an  extensive  series  prepared 
by  Anna  Scholl  O'Connor,  a  considerable  number  by  Selina  Tetzlaff 
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Johnson,  and  a  few  by  others,  including  the  writers.  The  figures  have 
been  selected  principally  to  represent  the  general  appearance  of  the 
species  of  the  various  groups  and  the  special  structures  used  in  classi- 
fication. 

The  marking  of  accents  and  the  indications  for  the  proper  pronuncia- 
tion of  the  names  of  genera,  families  and  higher  groups  has  been  done 
in  great  part  by  Alice  M.  Brues,  daughter  of  one  of  the  authors. 

The  manuscript  was  transferred  into  typewritten  form  chiefly  by 
Mrs.  O'Connor  who  has  also  aided  greatly  in  the  reading  of  the  proof 
and  preparation  of  the  index. 

For  advice  and  criticism  on  numerous  occasions  we  are  greatly  in- 
debted to  a  number  of  friends  and  co-workers,  as  well  as  to  several 
students,  especially  Mr.  R.  P.  Dow,  who  was  of  great  assistance  in  the 
preparation  of  the  section  on  Hymenoptera. 

Professor  W.  M.  Wheeler  has  examined  the  section  on  ants,  but  far 
more,  has  offered  encouragement  and  criticism  during  the  tedious 
process  of  preparation. 

Finally,  we  are  deeply  grateful  to  Dr.  Thomas  Barbour  for  issuing 
the  volume  as  a  contribution  from  the  Museum  of  Comparative 
Zoology. 

No  one  is  more  keenly  aware  than  the  writers  of  the  great  chance 
that  errors  of  statement  or  omission  may  creep  into  a  work  of  this 
kind.  We  have  diligently  guarded  against  the  occurrence  of  such 
errors  during  the  course  of  preparation,  but  for  any  that  may  remain 
we  trust  that  we  may  be  forgiven. 
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INTRODUCTION 

Approximately  half  a  million  species  of  insects  have  so  far  been 
described  and  named,  and  their  number  is  being  gradually  increased 
from  year  to  year.  So  far  as  those  competent  to  judge  are  able  to  esti- 
mate, it  seems  probable  that  this  number  represents  perhaps  one-tenth 
or  one-twentieth  of  those  which  actually  exist  upon  our  planet  at  the 
present  time.  Their  descriptions  fill  libraries  and  their  final  identifica- 
tion requires  the  knowledge  of  specialists.  Obviously  no  single  volume 
can  provide  means  for  their  complete  determination,  and  attempts  to 
deal  with  selected  series  of  abundant  species  from  particular  regions 
are  always  disappointing  and  untrustworthy.  It  is  possible  to  deal 
quite  fully  with  the  families  into  which  the  insects  are  divided  within  a 
reasonable  space  and  it  is  with  their  recognition  that  the  present  work 
is  concerned. 

Identification  of  the  families  has  been  effected  by  means  of  analytical 
keys,  which  have  been  arranged  as  dichotomies.  There  are  also  pro- 
vided similar  keys,  first  for  the  determination  of  the  classes  of  Arthro- 
poda,  and  later  others  for  the  determination  of  the  orders  of  each  class. 
The  families  are  then  tabulated  under  each  order.  Unless  the  class 
or  order  is  known,  the  student  should,  therefore,  first  consult  the  "  Key 
to  Classes  of  Arthropoda"  on  page  2G.  If  it  be  known  that  the  speci- 
men is  an  insect  or  an  arachnid,  or  that  it  surely  belongs  to  a  particular 
class  or  order,  the  appropriate  key  (as  indicated  in  the  "Table  of 
Contents")  will  form  the  starting  point  for  the  work  of  identification. 

Each  key  contains  a  number  of  couplets,  or  pairs  of  contrasting 
statements  which  indicate  clearly  two  characters  or  groups  of  char- 
acters, one  of  which  will  agree  with  the  specimen  in  hand.  In  the  first 
couplet,  for  example,  two  contrasting  descriptions  are  given,  one  of 
which  should  agree  with  the  insect  to  be  determined.  The  number  at 
the  end  of  the  line  following  this  description  indicates  the  couplet 
which  should  next  be  studied,  and  so  on  until  the  final  name  is  reached. 
All  the  keys  have  been  arranged  in  this  way,  as  the  writers  experience 
in  the  classroom  shows  that  specimens  can  be  most  easily,  rapidly 
and  accurately  classified  with  a  key  of  this  type  where  the  contrasting 
descriptions  appear  together  on  the  page  and  may  very  easily  be  com- 
pared. 

Another  type  of  identification  key  has  the  pairs  of  contrasting  char- 
acters distinguished  from  other  pairs  by  differences  of  indention  on  the 
page.  Keys  thus  arranged  can  be  constructed  to  follow  natural  rela- 
tionships more  closely,  but  they  require  much  more  space  for  printing 
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and  in  long  keys  are  exceedingly  difficult  to  follow.  We  have,  therefore, 
not  adopted  such  an  arrangement. 

While  the  dichotomies  frequently  represent  natural  relationships  or 
lines  of  phyletic  development,  we  have  not  attempted  to  indicate 
natural  divisions  wherever  the  convenience  and  practical  arrangement 
of  the  keys  would  have  been  sacrificed.  It  is  at  best  not  possible  to 
express  the  natural  relationships  of  animals  or  plants  by  any  linear 
arrangement.  It  may  be  said,  however,  that  a  carefully  arranged 
dichotomy,  in  most  cases,  may  be  made  to  conform  quite  closely  to 
such  linear  arrangement  as  may  seem  most  appropriate. 

The  keys  present,  therefore,  to  some  extent  an  artificial,  as  opposed 
to  a  natural  sequence,  although  wherever  possible  a  natural  order  has 
been  retained.  The  conspectus  of  families,  on  the  other  hand,  aims  to 
priesent  a  natural  classification  as  nearly  as  this  can  be  expressed  by  a 
linear  sequence.  As  a  linear  arrangement  is  the  only  one  which  can  be 
used  in  a  list  of  this  sort,  it  must  be  understood  that  it  cannot  actually 
indicate  the  relationship  of  the  several  units  by  their  proximity  in  the 
list.  We  must  regard  the  present  fauna  as  representing  a  horizontal 
section  of  the  "phyletic  tree"  which  we  see  only  as  a  multitudinous 
series  of  sections  through  its  twigs  and  branchlets.  The  linear  arrange- 
ment of  such  a  complex  cannot  even  suggest  the  equally  irregular 
branches  to  which  these  twigs  were  attached  in  the  past.  Many  of  the 
latter  represent  extinct  groups,  and  these  are  not  considered  in  the 
present  book,  although  the  researches  of  palaeontologists  have  served 
greatly  to  clarify  our  views  on  the  relationships  of  modern  insects. 

There  is  a  very  pronounced  tendency  continually  to  restrict  the  ex- 
tent of  families  and  consequently  increase  their  number.  This  is  greatly 
deplored  by  many  zoologists  and  regarded  as  inevitable,  if  not  highly 
undesirable  by  others.  The  reasons  for  such  a  change  are  manifold. 
The  continual  discover}'  of  new  forms  rapidly  increases  the  number  of 
known  species  and  this  in  itself  merely  on  the  basis  of  numbers  makes  it 
easier  to  deal  with  classification  if  we  have  a  greater  number  of  units  of 
convenient  size.  The  more  careful  study  of  anatomical  structure 
frequently  leads  to  the  discovery  that  certain  groups  are  polyphyletic, 
that  is  to  say,  are  not  of  common  origin,  but  represent  a  convergence 
or  parallelism  in  the  possession  of  certain  closely  similar  characteristics. 
If  we  are  to  develop  a  natural  classification,  such  groups  must,  of 
course,  be  divided  into  a  number  of  smaller  families,  each  easily  dis- 
tinguishable from  the  others,  in  fact,  more  easily  characterized  than 
the  original  large  family.  Such  changes  are  reasonable  and  will  without 
doubt  be  acceptable  in  the  future  to  all  who  view  them  without  preju- 
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dice.  Many  such  changes  represent  merely  the  elevating  of  groups  from 
subfamily  to  family  rank,  and  they  have  been  made  much  more  ex- 
tensively by  workers  in  some  groups  than  in  others.  For  this  reason, 
if  for  no  other  the  value  of  family  rank  varies  in  the  several  groups. 
There  is  another  reason  for  such  differences  which  relates  to  the  age  of 
the  several  groups.  Those  of  greater  evolutionary  age  usually  present 
more  constant,  clear-cut  characters  and  can  be  grouped  into  smaller 
numbers  of  families  while  those  now  in  an  active  state  of  evolution  or 
differentiation  show  so  many  permutations  and  intergrades  that  the 
value  of  the  family  has  been  cheapened  and  numerous  very  closely 
related  series  have  been  accorded  family  rank.  As  already  indicated 
we  have  endeavored  to  follow  the  general  custom  of  workers  in  each 
group  in  regard  to  the  number  of  families  that  should  be  recognized 
at  the  present  time. 

The  characters  useful  for  the  separation  of  family  and  other  major 
groups  are  frequently  of  very  minor  nature,  due  to  the  fact  that  char- 
acteristics of  apparently  trivial  importance  commonly  persist  over 
long  periods  of  time,  presumably  because  they  are  not  acted  upon  by 
natural  selection  or  other  evolutionary  factors.  The  value  of  such 
characters  is  everywhere  evident,  but  in  the  keys  many  correlated 
characters  of  more  noticeable  and  conspicuous  kinds  have  been  added, 
even  though,  as  indicated,  they  are  not  invariably  present,  and  can- 
not be  relied  on  implicitly.  When  in  the  keys,  such  correlation  char- 
acters are  encountered,  there  is  need  for  judgment  in  deciding  which 
way  to  proceed. 

As  families  and  other  major  groups,  as  well  as  genera,  are  concepts 
and  not  percepts  they  are  constantly  at  the  mercy  of  a  changing  view- 
point and  the  characters  used  to  define  their  limits  are  valid  only  as 
accepted  by  present  students.  It  is  hence  impossible  to  standardize 
the  family  concept. 

Even  the  selection  of  family  names  is  not  done  in  a  uniform  way  by 
all  entomologists.  This  is  very  unfortunate  as  it  leads  to  the  use  in 
some  cases  of  several  names  for  the  same  group.  Thus  the  family  name 
may  be  formed  from  the  oldest  contained  genus,  or  it  may  represent 
the  oldest  usage,  or  it  may  be  still  another  name  long  in  use,  but 
originally  formed  by  neither  of  the  first  two  methods.  We  have  not 
been  entirely  consistent  in  the  selection  of  these  family  designations, 
but  have  tried  to  follow  the  most  general  present  usage  in  each  group. 
Synonyms  that  are  or  have  been  in  general  use  are  given  in  italic  capital 
letters  placed  in  parentheses  just  preceding  the  accepted  family  names 
in  the  keys.    If  uniformity  is  ever  secured  in  the  use  of  family  names, 
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there  will  be  a  number  of  changes  in  the  ones  here  used,  and  the  cita- 
tion of  synonyms  here  must  consequently  be  understood  to  indicate 
that  there  is  or  has  recently  been  a  division  in  usage.  Wherever  a  family 
name  has  been  suppressed  and  the  group  which  it  designates  has  been 
merged  with  another,  the  word  "Including"  has  been  added  in  the 
parenthesis  together  with  the  name  thus  suppressed. 

A  short,  selected  list  of  genera  is  given  for  each  family.  These  repre- 
sent large  or  important  genera,  those  characteristic  of  particular 
regions  or  those  containing  common  or  important  species.  In  most 
cases  the  geographical  range  is  given  in  greatly  abbreviated  form.  The 
following  abbreviations  have  been  used,  all  of  which  should  be  easily 
understood  without  explanation:  cosmop.,  cosmopolitan;  tropicopol., 
tropicopolitan;  holarc,  holarctic  (northern  hemisphere);  palsearc., 
palsearctic  (Europe  and  northern  Asia);  nearc,  nearctic  (America, 
north  of  Mexico) ;  neotrop.,  neotropical  (America,  south  of  the  United 
States);  Am.,  new  world;  ethiop.,  ethiopian  (Africa,  south  of  the 
Sahara);  ind.,  India;  indomal.,  indomalayan  (India  and  east  Indian 
Islands);  austr.,  Australian.  A  few  variants  of  these,  as  indoaustr. 
and  malay.,  need  no  explanation.  Where  genera  occur  in  most  of  the 
regions  named  or  in  several  widely  separated  ones,  their  range  is  indi- 
cated as  widespr.,  widespread. 

A  number  of  vernacular  names  for  common  or  important  species  or 
groups  are  given  from  place  to  place,  enclosed  in  parentheses.  These  are 
mainly  ones  that  are  actually  in  use  among  persons  not  acquainted 
with  entomology,  although  certain  others,  that  have  been  adopted  by 
the  American  Association  of  Economic  Entomologists  as  designations 
for  specific  insects  are  listed  also.  However,  no  attempt  has  been  made 
to  include  a  great  many  that  are  newly  coined,  cumbersome,  or  other- 
wise of  such  origin  or  formation  that  they  may  never  be  expected  to 
come  into  general  popular  use  as  vernacular  names. 

In  addition  to  the  keys  to  families  we  have  added  a  considerable 
number  of  keys  which  serve  to  distinguish  the  subfamilies  of  many 
of  the  more  important  or  extensive  families.  These  are  printed  in  more 
condensed  form  than  the  family  keys  and  the  couplets  are  numbered 
a,  b,  c,  etc.  to  distinguish  them  from  the  main  keys  in  which  they  are 
inserted  next  to  the  family  to  which  they  pertain.  Thus,  although  in- 
serted directly  into  the  family  keys  they  remain  entirely  independent 
so  far  as  couplet  numbers  are  concerned. 

In  all  cases  we  have  endeavored  to  cite  the  family  names  in  exact 
form.  Family  names  are  by  rule  formed  by  adding  the  suffix  "  idse"  to 
the  Latin  or  Latinized  stem  of  the  name  of  the  type  genus.  The  com- 
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pound  when  thus  formed  should  properly  include  all  of  the  stem.  Un- 
less attention  is  given  to  the  declension  of  such  words  according  to 
Latin  rules,  errors  may  occur  and  unfortunately  a  few  incorrectly 
formed  family  names  have  been  used  from  time  to  time  in  publications, 
sometimes  over  long  periods.  We  have  attempted  to  correct  all  such 
errors  of  orthography,  and  trust  that  we  have  not  overlooked  any 
others.  Thus  family  names  based  on  generic  names  ending  in  -cera  be- 
come -ceratidce;  in  -cerus  become  -erridos;  in  -ceros  become  -cerotidrp,  etc. 
The  names  of  superfamilies  have  been  consistently  treated  in  a  similar 
way,  by  adding  -oidca  to  the  Latin  stem  of  the  name  of  the  type  genus 
of  the  typical  family  name.  No  fixed  rule  is  generally  accepted  for  the 
formation  of  group  names  and  we  have  not  always  corrected  the 
spelling  of  such  names.  For  example,  Nematocera  is  in  general  use  to 
replace  Nemocera  as  a  suborder  of  Diptera.  Properly  this  should  be 
Nematocerata  and  the  well  known  designation  of  Rhopalocera  for  the 
butterflies  should  be  Rhopalocerata.  Whether  such  well  established 
names  should  be  emended  is  certainly  open  to  question  on  the  basis  of 
long  usage. 

The  pronunciation  of  all  family,  group  and  generic  names  is  indicated 
in  the  text,  following  a  very  simple  and  quite  satisfactory  method 
which  was  apparently  first  used  by  Asa  Gray  in  1848  in  the  first  edition 
of  his  "  Text  Book  of  Botany."  Later  revisions  of  Gray's  manual  have 
continued  the  same  method  but  for  some  reason  it  has  not  been  very 
generally  adopted  by  others.  An  accent  mark  is  placed  over  the  vowel 
in  the  accented  syllable,  thus  indicating  whether  the  accent  should  be 
placed  on  the  penultimate  or  antepenultimate  syllable.  A  long  vowel 
is  indicated  by  a  grave  accent  (e.g.  e,  E)  and  a  short  vowel  by  an  acute 
accent  (e.g.  e,  E).  Thus  with  the  length  of  the  important  vowel  and 
the  accent  indicated,  the  word  may  be  pronounced  with  small  chance 
of  error.  Usage  is  not  consistent  in  the  pronunciation  of  the  character 
"  oi"  which  occurs  in  the  names  of  superfamilies,  etc.  We  are  advocat- 
ing the  sound  given  to  the  diphthong  in  the  word  "coin,"  rather  than 
the  pronunciation  of  the  two  vowels  separately.  The  difficulty  of  indi- 
cating this  by  means  of  accented  type  has  led  us  to  mark  the  diphthong 
oi  with  a  grave  accent  over  the  "  o,"  thus :  6i,  OI. 

As  the  names  are  regarded  as  Latin,  the  rules  for  the  pronunciation 
of  Latin  words  are  followed,  although  most  generic  and  family  names 
are  actually  of  Greek  derivation.  Many  new  Latin  words  or  those 
of  non-classical  origin  have  to  be  treated  by  analogy,  for  example, 
those  based  on  the  names  of  entomologists  (Winthemia,  after  Winthem, 
Meigenia,  after  Meigen).   In  some  cases,  where  names  do  not  readily 
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lend  themselves  to  Latin  pronunciation,  none  is  indicated.  One  of  the 
.authors  has  already  dealt  at  some  length  with  the  rules  governing  the 
pronunciation  of  insect  names.1 

A  selected  list  of  literature  on  the  classification  of  insects  and  the 
other  arthropods  dealt  with  in  the  present  volume  is  included  in  the 
text.  This  is  intended  to  introduce  the  student  to  the  taxonomic  litera- 
ture as  completely  as  is  possible  in  the  space  which  could  be  devoted 
to  that  purpose  and  since  the  amount  of  published  material  is  enor- 
mous, only  those  papers  which  may  be  most  generally  useful  have  been 
cited.  During  the  past  ten  years,  approximately  30,000  separate  pub- 
lications on  entomology  have  been  issued,  by  far  the  greater  part  of 
these  dealing  with  taxonomy.  Many  other  earlier  monographs  and 
synopses  have  not  yet  been  supplanted,  either  wholly  or  in  part  by 
more  recent  studies.  It  has,  therefore,  not  been  an  easy  task  to  de- 
termine exactly  what  ought  to  be  included  in  such  a  list.  In  general 
we  have  listed  monographs,  revisions  or  synopses  of  families  and  larger 
groups,  relating  to  the  fauna  of  the  whole  world,  or  to  extensive  re- 
gions. Often  such  treatments  relating  to  quite  restricted  areas  are 
cited  where  the  circumstances  seem  to  warrant  their  inclusion.  Similar 
publications  relating  to  subfamilies  or  smaller  groups  in  some  cases 
appear  in  the  lists  also  where  the  abundance  or  importance  of  the 
groups  concerned  render  them  of  special  interest.  Large  works  relating 
to  the  faunas  of  extensive  regions  are  included  and  to  some  extent  the 
parts  of  such  works  are  listed  separately  under  the  several  groups  for 
more  ready  reference. 

Catalogues  and  bibliographies  are  cited  rather  extensively  as  they 
serve  to  introduce  the  student  to  the  smaller,  highly  specialized  papers 
which  he  will  find  it  necessary  to  consult  for  the  serious  study  of  any 
particular  group.  The  literature  of  some  of  the  larger  orders  like  the 
Coleoptera  and  Lepidoptera  has  been  more  frequently  listed  than  that 
of  the  other  groups  and  here  we  have  generally  restricted  the  citations 
to  the  most  useful  works,  catalogues,  bibliographies  and  those  con- 
taining keys  for  the  identification  of  genera  and  species.  Almost  no 
references  to  papers  containing  only  scattered  descriptions  or  very 
incomplete  synopses  are  included  since  these  will  be  found  by  an 
examination  of  the  catalogues  and  specialized  bibliographies. 

In  many  instances  long  titles  have  been  abbreviated  or  paraphrased 
to  save  space  and  to  render  the  scanning  of  the  lists  easier,  but  we 
have  tried  in  all  cases  to  do  this  in  such  a  way  as  not  to  interfere  with 

1  A.  L.  Melander.  The  Pronunciation  of  Insect  Names.   Bull.  Brooklyn  Entom.  Soc,  11,  pp. 
93-101  (1916). 


14  bulletin:  museum  of  comparative  zoology 

the  usefulness  of  the  lists,  for  the  present  purpose.  The  references  are 
given  with  sufficient  completeness  to  insure  the  ready  location  of  each 
paper. 

Several  languages  are  necessarily  represented,  although  nearly  all  of 
the  papers  cited  are  in  one  of  the  widely  used  languages,  i.e.  English, 
German,  French,  Italian,  Latin,  Spanish  or  Portuguese.  The  lan- 
guage of  the  individual  papers  may  be  ascertained  from  the  titles, 
which  although  abbreviated  are  given  in  the  language  used  by  the 
author. 

The  literature  relating  to  each  order  is  inserted  at  the  end  of  the  keys 
of  that  order.  In  the  case  of  the  larger  orders,  general  references  are 
placed  together,  followed  by  other  lists  relating  to  superfamilies  or 
other  groups  as  indicated  in  each  case,  and  every  individual  list  is  ar- 
ranged in  alphabetical  order  by  authors.  The  more  general  works 
relating  to  more  than  a  single  order  are  placed  at  the  end  of  the  key 
to  the  Orders  of  Insects  on  page  38.  The  literature  relating  to  the 
Arachnida  and  other  groups  of  terrestrial  Arthropods  is  arranged  in  a 
similar  way,  in  parts  following  the  several  keys. 

It  is  impossible  to  avoid  the  use  of  highly  technical  terms,  but  we 
have  reduced  their  number  as  greatly  as  clarity  permits.  A  special 
glossary  will  be  found  on  page  605,  containing  definitions  of  such 
special  terms  as  are  not  defined  in  the  text  or  by  reference  to  figures, 
or  of  those  that  cannot  be  readily  understood  by  the  use  of  a  good 
dictionary.  The  nomenclature  applied  to  the  body  parts,  wings,  veins, 
etc.,  is  that  used  generally  in  the  literature,  and  represents  the  current 
usage  in  each  group.  Until  quite  recently  the  workers  in  nearly  every 
group  of  insects  made  use  of  special  terminologies  for  the  wing-veins 
but  within  the  last  few  years  a  more  or  less  uniform  system  of  nomen- 
clature is  coming  into  use.  This  change  has  been  adopted  in  the  present 
book  as  representing  the  most  rational  method.  The  student  will,  how- 
ever, encounter  some  difficulties  in  consulting  the  older,  and  even  some 
of  the  more  recent,  treatises  and  papers.  Unfortunately  this  change 
is  one  that  cannot  be  avoided. 

The  equipment  necessary  for  the  identification  of  specimens  of  in- 
sects is  quite  simple  and  inexpensive,  at  least  that  required  for  the 
study  of  the  larger  species.  Extremely  small  forms  present  greater 
difficulties  on  account  of  the  very  minute  size  of  the  structures  which 
must  be  examined. 

For  species  of  moderate  or  large  size,  all  that  is  necessary  to  observe 
most  structural  details  is  a  good  hand  lens.  This  should  be  preferably 
one  having  a  rating  of  12x  or  14x  magnification.  Such  lenses  are  made 


BRUES   AND   MELANDER:    CLASSIFICATION    OF   INSECTS 


15 


of  several  types.  The  best,  known  as  an  achromatic  triplet,  which 
gives  a  clear,  sharp  image,  is  made  of  three  lenses  cemented  together 
into  a  single  piece.    Such  a  lens  may  be  purchased  for  about  six  or 


An  Entomological  Prism  Binocular  Microscope 

Built  by  the  Spencer  Lens  Company  from  specifications 
of  A.  L.  Melander 

An  inclination  joint  permits  tilting  the  prism  body 
forward  for  restful  observation  and  allows  reversal  of  the 
usual  position  of  the  stand,  thus  affording  a  free  working 
space  unobstructed  by  the  upright  support.  At  the  right 
is  an  insect  holder  adjustable  on  a  universal  joint,  with 
cork-tipped  elbow  for  holding  the  insect  pin  so  that  the 
specimen  can  be  rotated  constantly  in  focus.  At  the  left 
on  a  gooseneck  support  is  the  spotlight  reflector,  oper- 
ating on  low  voltage. 


seven  dollars;  or  a  pair,  giving  Sx  and  12x  magnification  respectively, 
mounted  in  a  single  holder  for  about  ten  dollars.  Cheaper  types, 
known  as  Coddingtons  or  doublets  may  be  purchased  at  considerably 
lower  prices,  but  their  optical  properties  are  comparatively  poor  and 
they  are  very  unsatisfactory,  except  for  examining  large  or  very  flat 
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structures.  For  small  insects  and  for  others  as  well,  a  binocular  micro- 
scope is  the  most  satisfactory.  Such  an  instrument,  provided  with 
two  or  three  paired  objectives  and  two  pairs  of  eyepieces  made  by  any 
of  several  first  class  manufacturers  may  be  purchased  for  $150  or 
slightly  more.  With  an  automobile  spotlight,  lighted  by  a  storage 
battery  or  by  a  small  transformer  such  as  is  used  for  the  running  of  elec- 
trical toys,  set  above  the  table  so  as  to  throw  a  spot  of  light  on  the 
object,  the  most  minute  details  of  structure  may  be  observed  with 
surprising  clearness.  Such  an  apparatus  is  so  much  better  than  any 
other  that  its  use  is  strongly  to  be  advised. 

As  a  rule  no  special  method  of  preparation  is  necessary  since  most 
of  the  characters  made  use  of  in  the  keys  are  readily  observed  on  dried 
pinned  specimens.  However,  in  a  few  cases  some  previous  treatment  is 
necessary.  The  wings  of  Lepidoptera  must  usually  be  freed  from  their 
scaly  covering  before  the  venation  can  be  made  out.  For  this,  they 
may  be  soaked  in  eau  de  Javelle  to  loosen  the  scales  which  may  then 
be  removed  by  a  camel's  hair  brush,  after  which  they  may  be  dehy- 
drated, cleared  and  mounted  in  balsam  or  varnish,  on  slides.  Certain 
small  insects  such  as  Thysanoptera  may  also  be  mounted  very  satis- 
factorily on  slides  in  balsam  or  spar  varnish,  preferably  the  latter  as  it 
does  not  clear  transparent  structures  so  completely.  Scale  insects 
should  be  boiled  in  a  solution  of  caustic  potash,  washed,  dehydrated, 
cleared  and  mounted  in  the  same  way  to  show  the  minute  structures 
upon  which  these  insects  are  classified. 

For  the  methods  of  collecting,  preparing  and  preserving  insects  the 
reader  is  referred  to  a  very  comprehensive  account  by  Professor  Nathan 
Banks,  entitled  "Directions  for  Collecting  and  Preserving  Insects," 
published  as  Bulletin  No.  67  by  the  United  States  National  Museum 
in  Washington  in  1909. 

Directions  for  the  preparation  of  chitinous  structures  for  study  are 
contained  in  I^e's  "  Microtomist's  Vade-Mecum, "  published  by  P. 
Blakiston's  Sons  &  Co.,  Philadelphia  (9th  edit.,  1928),  as  well  as  in 
other  less  inclusive  and  pretentious  works. 
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Part  I 
INSECTA 

CONSPECTUS  OF  THE  HIGHER  GROUPS  OF  INSECTA 

Subclass  APTERYGOTA 

Order  PROTURA 

(Eosentomidse,  Acerentomidse) 
Order  THYSANURA 

(Machilidae,  Lepismatidae) 
Order  ENTOTROPHI 

Campodeoidea  (Campodeidae) 

Japygoidea  (Japygidse,  Projapygidae) 
Order  COLLEMBOLA 

Suborder  Arthropleona   (Entomobryidae,  Onychiuridse,  Poduridae) 
Suborder  Symphypleona  (Sminthuridae,  Neelidae) 

Subclass  PTERYGOTA 

Order  GRYLLOBLATTODEA 

(Grylloblattidae) 
Order  ORTHOPTERA 
Suborder  Tettigoniodea 

Tettigonioidea  (Tettigoniidae,  Gryllacridae,   Gryllidae,   Steno- 

pelmatidse,  Phasmodidae) 
Gryllotalpoidea    (Gryllotalpidae,   Tridactylidae,   Cylindrache- 
tidse) 
Suborder  Acridodea 

Acridoidea  (Acrididae,  Tetrigidae,  Proscopiidae) 
Pneumoroidea  (Pneumoridae) 
Order  PHASMATODEA 

Phasmatoidea  (Bacillidae,  Phyllidae,  Phasmatidse) 
Bacterioidea  (Bacunculidaa,  Bacteriidae) 
Order  DERMAPTERA 
Suborder  Forficulina 
PROTODERMAPTERA 

Pygidicranoidea  (Echinosomatidae,  Pyragridae,  Pygidicranidag, 
Karschiellidae,  Anateliidae,  Diplatyidse) 
PARADERM  A  PTERA 

Labiduboidea     (Platylabiidae,     Allostethidae,     Esphalmenidae, 
Psalididae,  Labiduridas,  Parisolabidae,  Brachylabidae) 
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EUDERMAPTERA 

Labioidea  (Pericomidae,  Nesogastridse,  Vandicidae,  Strongylo- 

psalididae,  Sparattidae,  Spongiphoridse,  Labiidae) 
Forfictjloidea     (Chelisodochidae,     Cheliduridse,    Anechuridse, 
Forficulidse,  Eudohrniidae,  Neolobophoridae,  Ancistrogastridae, 
Opisthocosmiidae,  Diaperasticidae) 
Suborder  Arixenina  (Arixeniidae) 
Order  DIPLOGLOSSATA 

(Hemimeridce) 
Order  Thysanoptera 
Suborder  Terebrantia 

.Eolothripoidea  (iEolothripidae,  Orothripida?,  Melanothripidae, 

Franklinothripida?) 
Thbipoidea     (Heterothripidae,     Thripidae,     Panchaetothripidae, 
Ceratothripidae,  Merothripidae) 
Suborder  Tubulifera 

Phlceotheipoidea    (Phlceothripidae,  Ecacanthothripidae,  Eupa- 
tithripidae,  Pygothripidae,   Hystrichothripidae,  Megathripidae, 
Idolothripidae,  Chirothripoididae) 
Urothripoidea  (Urothripidae) 
Order  BLATTARLffi 

Phyllodromioidea  (Blaberidae,  Oxyhaloidse,  Panchloridae,  Epi- 
lampridae,  Nyctiboridae,  Perisphaeriidae,  Diplopteridae,  Panes- 
thesiidae,  Ciyptocercidee,  Phyllodromiidse,  Areolariidae,  Chor- 
isoneuridae,  Ectobiidac,  Nothoblattidae,  Attaphilidee) 
Blattoidea  (Blattidae,  Archiblattidae,  Nocticolidae) 
Corydioidea  (Latindiidae,  Homceogamiidae,  Polyphagidae,  Cory- 
diidae,  Atticolidae,  Euthyrrhaphidee) 
Order  MANTODEA 

(Mantidae) 
Order  EMBIODEA 

(Embiidse,  Oligotomidae) 
Order  ISOPTERA 

(Mastotermitidae,  Calotermitidae,  Hodotermitidae,  Rhinotermi- 
tidae,  Termitidae) 
Order  CORRODENTIA 

Suborder    Parapsocida    (Phyllipsocidae,     Perientomidee,     Lepido- 

psocidae,  Psoquillidae,  Atropidae,  Troctidae,  Archipsocidae) 
Suborder  Eupsocida  (Mesopsocidae,  Myopsocidae,  Caeciliidae,  Psocidee, 
Amphientomidae,  Thyrsophoridae) 
Order  ZORAPTERA 

(Zorotypidae) 
Order  MALLOPHAGA 

Suborder  Amblycera  (Gyropidae,  Boopiidae,  Trimenoponidae,  Meno- 
ponidae,  Laemobothridse,  Ricinidae) 
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Suborder  Ischnocera    (Trichodectidse,   Trichophilopteridae,   Nesio- 
tinidae,  Philopteridae) 
Order    ANOPLURA  (Hsematomyzidse,  Echinophthiriidse,  Haematopi- 

nidac,  Hsematopinoididae,  Pediculidae,  Phthiriidse) 
Order  HOMOPTERA 
Suborder  Auchenorrhyncha 
Cicadoidea  (Cicadidse) 
Membracoidea  (Membracidse) 
Cercopoidea     (Machaerotidae,     Tomaspididae,     Clastopteridse, 

Cercopidae) 
Jassoidea  (Cicadellidae,  Gyponidae,  Penthimiidae,  Thaumasto- 
scopidse,  Ledridse,  Bythoscopidae,  Jassidae,  Paropiidae,  Steno- 
cotidse,  Kcebeliidae,  Ulopidac,  Nirvanidse,  Signoretiidae,  Eua- 
canthidse,  Pythamidse,  iEthialoniidae) 
Fulgoroidea  (Tettigometridae,  Cixiida),  Delphacidae,  Derbidae, 
Achilixiidae,  Meenoplidae,  Kinnaridse,  Dictyopharidae,  Fulgor- 
idae,  Achilidae,  Tropiduchidae,  Nogodinidae,  Flatidae,  Acana- 
loniida?,  Issidae,  Ricaniidae,  Lophopidse,  Eurybrachidae) 
Suborder  Sternorrhyncha 
Chermoidea  (Chermidae) 
Aleyrodoidea  (Aleyrodidae) 
Aphidoidea  (Aphididae,  Phylloxeridae) 

Coccoidea  (Ortheziidae,  Monophlebidae,  Diaspididae,  Conchas- 
pididae,    Lecaniidae,    Lacciferidae,     Apiomorphidae,     Astero- 
lecaniidae,  Phenacoleachidae,  Coccidae,Cylindrococcidae,Erio- 
coccidae,  Kermesidae) 
Suborder  Coleorrhyncha  (Peloridiidae,  Pleidae) 
Order  HEMIPTERA 
Suborder  Gymnocerata 

Scutelleroidea  (Corimelaenidae,  Plataspididae,  Cydnidae,  Scutel- 

leridae,  Pentatoruidae,  Podopidae) 
Coreoidea  (Corizidae,  Coreidae,  Alydidae) 
Gerroidea  (Gerridae,  Veliidae) 

Aradoidea  (Isodermidae,  Aradidae,  Termatophylidae,  Dysodiidae, 
Saldidae,  Thaumastotheriidae,  Mesoveliidae,  Hebridae,  Hydro- 
metridae) 
Lyg.eoidea    (Lygaeidae,   Hyocephalidae,   Neididae,   Colobothris- 

tidae,  Pyrrhocoridae) 
Tingidoidea  (Piesmidae,  Tingididae) 
Reduvioidea  (Henicocephalidae,  Phymatidae,  Reduviidae,  Ploi- 

ariidas,  Nabidae,  Joppeicidae) 
Polyctenoidea  (Polyctenidae) 
Cjmicoidea    (Aepophilidae,    Cimicidae,    Velocipedidae,    Antho- 

coridae,  Miridae,  Microphysidae,  Isometopidae) 
Dipsocoroidea  (Dipsocoridae,  Schizopteridae) 
Helotrephoidea  (Helotrephidse) 
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Suborder  Cryptocerata  (Nerthridse,  Ochteridse,  Naucoridae,  Nepidse, 
Belostomatidse,  Notonectidse,  Corixidse  ) 
Order  ODONATA 
Suborder  Zygoptera 

CffiNAGiuoiDEA    (Hemiphlebiida?,    Protoneuridse,    Ccenagriidse, 

Synlestidse,  Megapodagriidse,  Lestidse,  Pseudostigmatidae) 
Agrioidea  (Amphipterygidse,   Libellaginidse,  Epallagidae,  Poly- 
thoridse,  Agriidae) 
Suborder  Anisozygoptera 

Epiophlebioidea  (Epiophlebiidae) 
Suborder  Anisoptera 

^Eschnoidea  (Petaluridse,  Gomphidse,  Cordulegastridse,  iEsch- 

nidse) 
Libelluloidea  (Cordulidae,  Libellulidae) 
Order  PLECTOPTERA 

Ephemeroidea  (Palingeniidse,  Pol  yruitarcidse,  Ephemeridse,  Pota- 

manthidae,  Prosopistomatidse) 
Baetoidea  (Baetidae,  Caenidae,  Leptophlebiidse,  Ephemerellidse, 

Oligoneuridae) 
Siphltjroidea  (Baetiscidse,  Siphluridae,  Ametropodidse,  Hepta- 
geniidae) 
Order  PLECOPTERA 

(Perlidae,    Pteronarcidae,    Eustheniidae,    Austroperlidae,    Lepto- 
perlida?,  Capniidse,  Nemourida?) 
Order  MEGALOPTERA 

Corydaloidea  (Corydalidae) 
Sialoidea  (Sialidae) 
Order  RAPHIDIODEA  (Raphidiidse) 
Order  NEUROPTERA 

Ithonoidea  (Ithonidse) 

Hemerobioidea     (Hemerobiidse,      Sympherobiidse,     Dilaridse, 

Psychopsidae,    Osmylidae,    Polystoechotidae,    Sisyridae,    Chry- 

sopidae,  Apochrysidae,  Berothidse,  Trichomatidae,  Mantispidse) 

Nemopteroidea  (Nemopteridse) 

Myrmeleontoidea   (Myiodactylidae,   Nymphidae,  Myrmeleon- 

tidse,  Stilbopterygidae,  Ascalaphidae) 
Coniopterygoidea  (Coniopterygidae) 
Order  MECOPTERA 

Suborder  Protomecoptera  (Notiothaumidae,  Meropidae) 
Suborder  Eumecoptera  (Panorpidae,  Boreidae,  Bittacidae) 
Order  TRICHOPTERA 
Suborder  JEquipalpia 

Rhyacophiloidea    (Rhyacophilidae,    Philopotamidae,    Polycen- 
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tropodidae,  Hydropsychidae,  Psychomyiidae,  Calamoeeratidae, 
Odontoceridae,  Leptoceridee,  Molannidae) 

Hydroptiloidea  (Hydroptilidae) 
Suborder  Inaequipalpia 

Phryganoidea  (Phryganeidae,  Limnephilidae) 

Sericostomatoidea  (Sericostomatidse) 
Order  LEPIDOPTERA 
Suborder  Jugatse 

Micbopterygoidea  (Micropterygidae,  Eriocraniida?,  Mnesar- 
chseidae) 

Hepialoidea  (Hepialidse,  Prototheoridae,  Anomosetidae,  Palaeo- 
setidae) 
Suborder  Frenatse 

Cossoidea  (Zeuzeridae,  Cossidee,  Argyrotypidae,  Metarbelidse, 
Hypoptidse,  Ratardidae) 

Castnioidea  (Castniidae,  Tascinidae) 

Psychoidea  (Psychidae,  Talaeporiidae,  Heterogynida?,  Zygae- 
nidae,  Charidaeidae,  Himantopteridae,  Pyromorphidae,  Eucleidae, 
Megalopygidae,  Dalceridae,  Chrysopolomidae,  Mimallonidae) 

Tortricoidea  (Olethreutidae,  Tortricidae,  Phaloniidae,  Carpo- 
sinidae) 

Pterophoroidea  (Pteiophoridae,  Orneodidae,  Agdistidae,  Oxy- 
chirotidae) 

Pyralidoidea  (Pyralididse,  Tineodidae,  Hyblaeidae) 

Uranioidea  (Epiplemidae,  Uraniidae,  Lonomiidse,  Epicopeiidae) 

Bombycoidea  (Lasiocampidae,  Bombycidae,  Lernoniidae,  Cither- 
oniidae,  Saturniidse,  Eupterotidse,  Brahmaeidae,  Oxytenidae, 
Cercophanidae) 

Geometpoidea  ((Enochromatidae,  Boarmidae,  Geometridae, 
Sterrhidae,  Larentiidae,  Hemitheidae,  Acidaliidae,  Brephidae) 

Sphingoidea  (Sphingidae) 

Tineoidea  (Adelidae,  Incurvariidae,  Nepticulidae,  Ashinagidse, 
Amphitheridae,  Agonoxenidae,  Acrolophidae,  Setomorphidae, 
Tineidae,  Amydriidae,  Tischeriidae,  Lyonetiidae,  Opostegidae, 
(Enophilidae,  Prodoxidae,  Epipyropidae,  Coleophoridae,  Mom- 
phidae,  Elachistidae,  Phyllocnistidae,  Heliozelidae,  Douglasiidae, 
(Ecophoridae,  Ethmiidae,  Xyloryctidae,  Stenomidae,  Gelechiidae, 
Metachandidae,  Epimarptidse,  Blastobasidae,  Hyposmocomidae, 
Cosmopterygidae,  Scythrididae,  Epermeniidae,  Argyresthesiidae, 
Chlidanotidae,  Yponomeutidee,  Cecidosidae,  Ridiaschinidse, 
Plutellidae,  Cyclotornidae,  Anomologidae,  Glyphipterygidae, 
Heliodinidae,  Copromorphidae,  iEgeriidae) 

Nocttjoidea  (Endromididse,  Anthelidae,  Drepanidae,  Thyatiridae, 
Hypsidae,  Lymantriidae,  Noctuidae,  Lithosiidae,  Plusiidae, 
Nolidae,    Hylophilidae,    Cocytiidae,    Arctiidae,    Euchromiidae,. 
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Agaristidse,  Pericopidae,  Apoprogenidse,  Sematuridse,  Cyma- 

tophoridae,  Callidulidse,  Pterothysanidee) 
Suborder  Rhopalocera 

Hesperioidea   (Euschemonidae,   Megathymidae,  Hesperiidae) 
Papilionoidea  (Asciidse,  Papilionidae,    Parnassiidae,    Danaidae, 

Eueididae,  Ithomiidae,  Satyridae,  Brassolidae,  Morphoidae,  Nym- 

phalidae,  Libytheidae,  Riodinidae,  Lycaenidae) 
Order  DIPTERA 

Suborder  Nematocera 

Tipuloidea  (Trichoceratidae,  Tipulidae,  Limoniidae) 
Psychodoidea  (Psychodidae,  Tanyderidae,  Ptychopteridae) 
Blepharoceratoidea  (Blepharoceratidae,  Deuterophlebiidae) 
Chironomoidea     (Chironomidse,     Ceratopogonidae,     Thauma- 

leidae,  Simuliidae) 
Culicoidea  (Culicidae,  DLxidse) 

Anisopodoidea  (Anisopodidae,  Mycetobiidae,  Pachyneuridae) 
Bibionoidea  (Hesperinidae,  Bibionidae,  Scatopsidae) 
Mycetophiloidea  (Mycetophilidae,  Sciophilidae,  Bolitophilidae, 

Ditomyiidae,     Ceroplatidae,     Macroceratidae,     Diadocidiidae, 

Sciaridae,  Cecidomyiidae) 
Suborder  Brachycera 

Division  ORTHORRHAPHA 

Stratiomyioidea  (Stratiomyiidae,  Pantophthalmidae,  Chiromyz- 

idae,  Xylomyiidse) 
Tabanoidea  (Rhagionidae,  Xylophagidae,  Coenomyiidae,  Taban- 

idae) 
Therevoidea   (Therevidae,  Scenopinidae,  Nemestrinidae,  Acro- 

ceratidae) 
Asiloidea  (Bombyliidae,  Asilidae,  Apioceratidae,  Mydaidae) 
Empidoidea  (Empididae,  Dolichopodidse) 
Division  CYCLORRHAPHA 
Series  Aschiza 
Lonchopteroidea  (Lonchopteridae) 
Phoroidea  (Phoridae,  Termitoxeniidae,  Thaumatoxenidae,  Braul- 

idae) 
Platypezoidea  (Platypezidae,  Sciadoceratidae) 
Syrphoidea  (Pipunculidae,  Syrphidae) 
Series  Schizophora 
Section  Myodaria 
Muscoidea    Thecostomata    (Tachinida3,    Dexiidae,    Phasiidae, 

Rhinophoridae,  Sarcophagidae,  Calliphoridae;  Muscidae,  Glos- 

sinidae,  Anthomyiidae,  Cordyluridae,  (Estridae) 
Muscoidea      Haplostomata      (Gastrophilidae,     Ctenostylidae, 

Conopidae,  Pyrgotidae,  Phytalmiidae,  Platystomatidae,  Ptero- 

callidae,    Ortalidae,    Ulidiidae,    Richardiidae,    Rhopalomeridae, 
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Rhinotoridse,  Trypetidae,  Tachiniscidse,  Lonchseidse,  Pallop- 
teridse,  Tanypezidae,  Nothybidse,  Micropezidae,  Neriidae,  Sep- 
sidae,  Piophilidae,  Thyreophoridse,  Megamerinidae,  Diopsidae, 
Clusiidae,  Tetanoceratidse,  Dryomyzidae,  Neottiophilid33, 
Lauxaniidae,  Celyphidae,  Periscelidae,  Coelopidae,  Helomyzidae, 
Trichoscelidae,  Chyromyiidae,  Psilidae,  Anthomyzidae,  Opomyz- 
idae,  Ochthiphilidae,  Tethinidae,  Agromyzidae,  Odiniidae,  Carn- 
idae,  Milichiidae,  Cryptochaetidae,  Drosophilidse,  Diastatidae, 
Astiidae,  Aulacogastridae,  Canaceidae,  Ephydridae,  Oscinidae, 
Borboridae,  Leptoceratidae) 
Section  Pupipara 

Hippoboscoidea  (Hippoboscidae,  Streblidae,  Nycteribiidse) 
Order  SIPHONAPTERA 

Suborder  Fractocipita  (Ischnopsyllidae,  Hystrichopsyllidae,  Macro- 

psyllidae) 
Suborder  Integricipita  (Pulicidae,  Ctenophthalmidae,  Dolichopsyl- 
lidae,  Uropsyllidae,  Hectopsyllidae,  Tungidae) 
Order  COLEOPTERA 
Suborder  Adephaga 

Caraboidea  (Cicindelidae,  Carabidae,  Pseudomorphidae,  Omo- 

phronidae,  Amphizoidjae,  Hygrobiidae,  Haliplidae,  Dytiscidae) 
Gyrinoidea  (Gyrinidae) 
Paussoidea  (Paussidse) 
Cupoidea  (Cupidae) 

Rhysodoidea  (Rhysodidae,  Jacobsoniidae) 
Suborder  Polyphaga 

Hydrophiloidea  (Hydrophilidae,  Hydroscaphidae) 
Staphylinoidea  (Silphidae,  Thorictidae,  Sphaeritidae,  Leptinidae, 
Clambidae,  Scaphidiidae,  Scydmaenidae,  Brathinidae,  Staphy- 
linidae,  Platypsyllidae,  Pselaphidae,  Clavigeridae) 
Cucujoidea   (Cucujidte,   Parandridae,   Helotidae,   Paesandridae, 

Silvanidae) 
Cantharoidea  (Lampyridae,  Cantharidae,  Lycidae,  Drilidae,  Ly- 
mexylidae,  Micromalthidae,  Atractoceridae,  Telegeusidae,  Dasyt- 
idae,  Malachiidae,  Cleridae,  Corynetidae) 
Mordelloidea  (Cephaloidfe,  (Edemeridae,  Mordellidae,  Rhipi- 
phoridae,    Meloidae, .  Eurystethidae,    Pythidse,    Pyrochroidae, 
Pedilidae,  Anthicidae,  Euglenidse) 
Elateroidea  (Cerophytidae,  Cebrionidae,  Plastoceridae,  Rhipi- 

ceratidae,  Elateridae,  Melasidae,  Throscidae,  Buprestidae) 
Dryopoidea  (Psephenidae,  Dryopidae,  Helmidae,  Heteroceridae, 

Georyssidae) 
Dascylloidea  (Dascyllidae,  Helodidae,  Chelonariidae,  Dermes- 
tidae,  Byturidae,  Byrrhidae,  Nosodendridae,  Ptinidae,  Ectreph- 
idae,  GnostidaR,  Eucinetidae) 
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Histeroidea  (Histeridae,  Niponiidae,  Synteliidae) 

Colydioidea  (Colydiidae,  Murmidiidae,  Ostomatidse,  Mono- 
tomidae,  Cryptophagidae,  Nitidulidae,  Brachypteridae,  Rhizo- 
phagidae,  Ciidae,  Mycetophagidae,  Erotylidae,  Languriidae, 
Catopochrotidse,  Phalacridae,  Lyctidae,  Anobiidae,  Bostrych- 
idae,  Lathridiidae,  Monotomidae,  Derodontidae,  Endomych- 
idae,  Mycetaeidae,  Coccinellidae,  Orthoperidae,  Phaenocephalidae, 
Sphaeriidae,  Ptiliidan,  Hydroscaphidae,  Discolomidae,  Cyatho- 
ceridae) 

Tenebrionoidea  (Tenebrionidae,  Cossyphodidae,  Cistelidae,  Pe- 
triidae,  Lagriidae,  Elacatidae,  Nilionidae,  Sphindidae,  Melan- 
dryidae,  Scraptiidae,  Monommatidae,  Trictenotomidae) 

Cerambycoidea  (Prionidae,  Lamiidae,  Cerambycidae,  Donaciidae, 
Megascelidae,  Sagridae,  Crioceridae,  Cryptocephalidae,  Chlamyd- 
idae,  Megalopodida?,  Clytridae,  Chrysomelidae,  Lamprosomat- 
idae,  Eumolpidae,  Galerucidae,  Halticidae,  Hispidae,  Cassididae, 
Mylabridae) 

Curculionoidea  (Brentidae,  Cyladidae,  Rhinomaceridae,  Curcu- 
lionidae,  Platypodidae,  Chapuisiidae,  Scolytidae,  Scolytoplaty- 
podidae,  Ipidae,  Anthribidae,  Aglycideridae,  Proterhinidae) 

Scarab^eoidea  (Passalidae,  Lucanidae,  Sinodendridae,  Trogidae, 
Scarabaeidae,  Geotrupidae,  Pleocomidae,  Glaphyridae,  Orph- 
nidae,  Ochodaeidae,  Hybosoridae,  Aphodiidae,  ^Egialiidae,  Melo- 
lonthidae,  Euchiridae,  Rutelidae,  Pachypodidae,  Dynastidae, 
Phaenomeridae,  Cetoniidae,  Trichiidae) 
Order  STREPSIPTERA 

Mengeoidea  (Mengeidae,  Mengenillidae) 

Stichotrematoidea  (Stichotrematidae) 

Xenoidea  (Callipharixenidae,  Myrmecolacidae,  Stylopidae,  Hy- 
lecthridae,  Xenidae) 

Halictophagoidea  (Diozoceratidae,  Halictophagidae) 

Elenchoidea  (Elenchidae) 
Order  HYMENOPTERA 
Suborder  Chalastogastra 

Pamphilioidea  (Pamphiliidae,  Xyelidae) 

Tenthredinoidea  (Megalodontidae,  Cimbicidae,  Pergidae,  Ar- 
gidae,  Blasticotomidae,  Tenthredinidae,  Diprionidae) 

Siricoidea  (Xiphydriidae,  Cephidae,  Siricidae) 

Oryssoidea  (Oryssidae) 
Suborder  Clistogastra 
Division  TEREBRANT1A 

Ichneumonoidea  (Megalyridae,  Stephanidae,  Aulacidse,  Gaster- 
uptionidae,  Evaniidae,  Ichneumonidae,  Braconidae,  Agriotypidae, 
Alysiidae,  Trigonalidae) 

Chalcidoidea    (Callimomidae,    Agaontidae,    Leucospididae,    Or- 
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myridse,  Eurytomidae,  Perilampidse,   Eucharididse,   Cleonym- 

idae,  Encyrtidae,  Pteromalidae,  Miscogastridse,  Elasmidao,  Lep- 

tofoenidse,  Eulophidse,  Trichogrammatida?,  Mymaridae) 
Serphoidea  (Pelecinidae,  Monomachidse,  Heloridse,  Roproniidae, 

Vanhorniidse,  Serphidse,  Belytidae,  Diapriidse,  Scelionidse,  Cal- 

liceratidse,  Platygastridae) 
Cynipoidea  (Ibaliidae,  Cynipidse,  Figitidae) 
Division  ACULEATA 

Bethyloidea  (Rhopalosomatidae,  Bethylidae,  Dryinidae,  Embo- 

lemidae,  Sclerogibbidae) 
Chrysidoidea  (Cleptidae,  Chrysididae,  Alienidae) 
Scolioidea  (Sapygidae,  Plumariidae,  Scoliidae,  Tiphiidae,  Antho- 

boscidae,  Sierolomorphidae,  Thynnidae,    Methocidae,   Myrmos- 

idae,  Mutillida1,  Apterogynidae) 
Formicoidea  (Formicidae) 
Vespoidea  (Vespidae) 
Psammocharoidea  (Psammocharidae) 
Sphecoidea  (Ampulicidae,  Sphecidse,  Mellinidae,  Gorytida9,  Nys- 

sonidae,  Trypoxylidae,  Stizidae,  Dimorphidse,  Bembicidae,  Lar- 

ridae,   Miscophidae,  Philanthidae,  Cercerida?,  Alysonidae,  Pem- 

phredonidae,  Crabronidae,  Oxybelidae) 
Apoidea    (Colletidae,    Prosopididae,    Andrenidae,    Megachilidae, 

Panurgidae,  Podaliriidae,  Bombidae,  Euglossidae,   Xylocopidae, 

Ceratinidae,   Stelididae,   Chrysanthedidae,   Nomadidae,   Melec- 

tidae,  Apidae) 
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KEY  TO  THE  CLASSES  OF  ARTHROPODA 

1.  Antennae  absent;  often  four  or  five  pairs  of  legs,  sometimes  more 

very  rarely  less 2 

One  or  two  pairs  of  antennae  present;  legs  variable,  often  three  or 
many  pairs 9 

2.  Marine  animals,  occasionally  living  near  the  tidal  zone 3 

Terrestrial,  rarely  aquatic  species  living  in  fresh  water;  never 

living  in  the  ocean  below  the  tidal  zone 4 

3.  Respiratory  organs  well  developed,  consisting  of  blood  gills;  four 

anterior  pairs  of  legs  chelate  at  tip;  large  animals,  the  body 
covered  by  a  convex  carapace.  King  crabs,  Horseshoe  crabs. 

XIPHOSURA 

Respiratory  organs  absent  or  vestigial ;  none  of  the  legs  chelate  at 

tip;  body  small,  with  extremely  long  legs.  . .  .  PYCNOGONIDA 

4.  Four  pairs  of  legs  in  the  adult,  sometimes  with  another  more 

anterior  pair  of  appendages   (pedipalpi)   resembling  walking 

legs 5 

Three  pairs  of  legs  or  less 6 

5.  With  a  well  developed  respiratory  system  composed  of  book  lungs 

or  of  tubular  tracheae  opening  by  spiracles,  or  of  both  in  the 
same  animal ;  reproductive  organs  opening  near  the  base  of  the 
abdomen  below;  integument  usually  heavily  chitinized  at  least 
on  part  of  the  body.   Spiders,  Scorpions,  Mites,  Ticks,  etc. 

ARACHNIDA    (Page  535) 
Without  any  special  respiratory  organs,  reproductive  organs  open- 
ing into  the  alimentary  canal;  very  small  or  microscopic  animals 
with  weakly  chitinized  integument,  living  in  damp  places  or 
aquatic.  Water  bears,  Bear  animalcules. 

TARDIGRADA   (Page  581) 

6.  With  three  pairs  of  legs,  or  with  only  two  pairs,  in  the  latter  case 

the  body  is  vermiform  and  shows  many  minute  transverse 

wrinkles  or  annulations;  small  or  minute  animals 7 

Without  legs  in  the  adult  which  is  vermiform  and  shows  many 
minute  transverse  wrinkles  or  annulations,  or  with  two  pairs 
in  the  embryo  or  young  larva  which  is  short  and  not  thus  an- 
nulate; internal  parasites  of  vertebrates  (see  couplet  5).  (Order 
Pentastomida) ARACHNIDA,  part.     (Page  535) 

7.  Three  pairs  of  legs 8 

Two  pairs  of  legs;  body  long,    tapering,  the  integument  with 
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minute  transverse  rings  or  wrinkles;  living  in  plant  or  animal 
tissues.    Some  Acarina  (see  couplet  5). 

ARACHNIDA,  part.    (Page  535) 

8.  Body  elongate;  abdomen  consisting  of  eleven  segments,  its  basal 

three  segments  each  bearing  a  pair  of  vestigial  legs.    (Order 
Protura.    (If  internal  parasites,  cf.  Strepsiptera,  p.  467). 

INSECTA,  part.    (Page  28) 
Body  short,  rounded  or  oval ;  abdomen  not  segmented  and  without 
appendages  below.   The  young  of  some  Acarina. 

ARACHNIDA,  part.    (Page  535) 

9.  Only  one  pair  of  antennse 10 

Two  pairs  of  antennse;  five  or  more  pairs  of  legs;  aquatic  (very 

rarely  terrestrial)  animals  living  in  the  sea  or  in  fresh  water, 
provided  with  true  gills,  except  in  some  parasitic  forms. 

CRUSTACEA    (Page  534) 

10.  With  three  pairs  of  legs  in  the  adult,  and  usually  with  wings;  legs 

reduced  in  size  and  structure  or  often  completely  absent  in  the 

larva INSECTA   (Page  28) 

More  than  three  pairs  of  legs ;  no  wings ;  body  usually  very  elon- 
gate  11 

11.  Legs  of  the  first  three  segments  behind  the  head  similar,  composed 

of  distinct  joints,  but  of  a  different  type  from  the  more  posterior 
pairs  which  are  not  clearly  jointed.   Larvae  of  some  insects. 

INSECTA,  part.    (Page    28) 

Legs  essentially  similar,  at  most  only   the   first  pair  strikingly 

different  from  the  more  posterior  ones 12 

12.  Legs  composed  of  distinct,  heavily  chitinized  segments  which  are 

articulated  by  sharply  differentiated  joints;  integument  usu- 
ally heavily  chitinized 13 

Legs  fleshy  with  numerous  annulations,  but  without  any  clearly 
articulated  joints;  long  cylindrical,  soft-bodied  animals.  Tropi- 
cal  ONYCHOPHORA    (Page  532) 

13.  Not  more  than  one  pair  of  legs  on  any  segment  of  the  body 14 

Two  pairs  of  legs  on  some,  usually  on  most  of  the  segments  of  the 

body  (as  indicated  by  the  tergites);  body  usually  more  or  less 
cylindrical DIPLOPODA    (Page  585) 

14.  Antennse  simple,  not  branched 15 

Antennse  branched  apically,  terminating  in  three  multiarticulate 

setiform  appendages ;  nine  pairs  of  legs ;  minute  animals  without 
respiratory  organs PAUROPODA    (Page  583) 

15.  Legs  terminating  in  a  single  tarsal  claw;  first  pair  of  legs  modified 
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to  form  jaw-like  poison  fangs;  at  least  nineteen  body  segments 
and  fifteen  or  more  pairs  of  legs  in  the  adult.   Centipedes. 

CHILOPODA  (Page  599) 
Legs  each  bearing  two  tarsal  claws;  first  pair  of  legs  more  or  less 
reduced  in  size,  not  jaw-like  and  without  poison  gland;  15  to 
22  body  segments  and  twelve  pairs  of  legs. 

SYMPHYLA  (Page  603) 

CLASS  INSECTA 
(HEX  APOD  A) 

Small  or  moderate-sized,  frequently  very  small  or  minute,  never  very 
large,  Arthropoda.  Body  of  adult  and  sometimes  also  of  the  immature 
stages  more  or  less  clearly  divided  into  three  groups  of  segments, 
head,  thoiax  and  abdomen;  those  forming  the  head  fused  into  a  single 
piece.  Three  thoracic  segments,  each  bearing  a  pair  of  legs;  the  first 
segment  often  much  more  freely  articulated  than  the  others;  second 
and  third  each  usually  bearing  a  pair  of  wings,  sometimes  absent  on 
the  third  or  entirely  wanting.  Abdomen  composed  of  eleven  segments 
or  less,  frequently  six  to  eight,  often  terminated  by  a  pair  of  cerci. 
One  pair  of  antennae  almost  always  present;  three  pairs  of  mouthparts; 
a  pair  of  mandibles  fitted  for  chewing  or  piercing,  and  two  pairs  of 
maxillae,  the  latter  usually  bearing  a  jointed  palpus  and  the  first  pair 
usually  biramose.  Compound  eyes  and  three  simple  ocelli  usually 
present.  Legs  almost  always  terminating  in  claws,  usually  nine-  or 
eight-jointed,  occasionally  less.  Wings  usually  supplied  with  a  series 
of  branched  veins  or  chitinous  thickenings,  fore  pair  often  thicker 
than  the  hind  ones.  Respiration  by  branched,  tubular  trachea?  opening 
by  segmentally  arranged  pairs  of  spiracles.  Development  direct  in  the 
primitive  forms  or  with  a  metamorphosis  often  involving  great  changes 
in  form  and  habits.  Younger  stages  without  functional  wings;  in  the 
forms  undergoing  metamorphosis  with  the  legs  and  antennae  much 
reduced  and  the  body  grub-like,  caterpillar-like,  or  vermiform.  Insects. 

KEY  TO  THE  ORDERS  OF  INSECTA 

1.  Wings  developed 2 

Wingless,  or  with  vestigial  wings 32 

2.  The  wings  of  the  mesothorax  (the  fore  wings)  horny,  leathery  or 

parchment-like,  at  least  at  the  base;  differing  materially  in 
texture  from  the  membranous  hind  wings  which  exceptionally 
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may  be  absent.  Prothorax  large  and  not  fused  with  the  meso- 
thorax  (except  in  the  rare  Strepsiptera,  which  have  minute 

fore  wings) 3 

The  mesothoracic  wings  membranous 12 

3.  Mesothoracic  wings   (called  tegmina  or  hemelytra)   containing 

veins,  or  at  least  the  metathoracic  wings  not  folded  crossways 

when  hidden  under  the  upper  wings 4 

Mesothoracic  wings  (called  elytra)  veinless,  of  uniform,  horny 
consistency,  the  metathoracic  wings,  when  present,  folded  cross- 
ways  as  well  as  lengthwise  when  at  rest  and  hidden  beneath  the 
ebytra;  mouth  mandibulate 11 

4.  Mouthparts  forming  a  jointed  beak,  fitted  for  piercing  and  suck- 

ing   5 

Mouthparts  with  mandibles  fitted  for  chewing  and  moving  later- 
ally  6 

5.  Head  usually  horizontal  and  with  the  beak  arising  from  the  under 

part  so  as  to  project  downwards,  the  gula  well  developed;  meso- 
thoracic wings  usually  leathery  at  the  base  and  abruptly  mem- 
branous on  the  apical  portion,  the  membranous  parts  usually 
overlapping  one  another  and  lying  flat  over  the  abdomen  when 

at  rest.    True  bugs HEMIPTERA    (Page  140) 

Head  usually  vertical  and  with  the  beak  arising  from  the  back 
part  so  as  to  project  backward  between  the  front  legs;  gula 
absent,  or  represented  by  a  small  membrane. 

HOMOPTERA    (Page  106) 

6.  Hind  wings  not  folded,  similar  to  the  fore  wings;  social  species, 

living  in  colonies.    Termites ISOPTERA    (Page  93) 

Hind  wings  folding,  fan-like,  broader  than  the  fore  wings 7 

7.  Usually  rather  large  or  moderately  large  species;  antennae  usually 

lengthened  and  thread-like;  prothorax  large  and  free  from  the 
mesothorax;  cerci  present;  fore  wings  rarely  minute,  usually 

long 8 

Very  small  active  species;  antenna?  short,  with  few  joints,  at  least 
one  joint  bearing  a  long  lateral  process;  no  cerci;  fore  wings 
minute;  prothorax  small.  Rare,  short-lived  insects,  parasites 
of  other  insects,  usually  wasps  and  bees. 

Males  of  STREPSIPTERA    (Page  467) 

8.  Hind  femora  not  larger  than  the  fore  femora;  mute  species;  body 

more  or  less  flattened  with  the  wings  superposed  when  at  rest; 

tergites  and  sternites  subequal 9 

Hind  femora  almost  always  much  larger  than  the  fore  femora, 
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jumping  species,  if  not  (Gryllotalpidse)  the  front  legs  broadened 
for  burrowing;  species  usually  capable  of  chirping  or  making  a 
creaking  noise;  body  more  or  less  cylindrical,  the  wings  held 
sloping  against  the  sides  of  the  body  when  at  rest;  tergites  usu- 
ally larger  than  the  sternites.  Grasshoppers,  Katydids,  Crickets. 

ORTHOPTERA    (Page  48) 
9.    Body  elongate;  head  free,  not  concealed  from  above  by  the  pro- 
thorax;  deliberate  movers 10 

Body  oval,  much  flattened;  head  nearly  concealed  beneath  the 
oval  pronotum;  legs  similar  and  fitted  for  rapid  running,  the 
coxjc  large.    Roaches BLATTARI.ffi    (Page  77) 

10.  Prothorax  much  longer  than  the  meso thorax;  front  legs  almost 

always  heavily  spined,  formed  for  seizing  prey;  cerci  usually 
with  several  joints.   Mantes,  Leaf  insects. 

MANTODEA    (Page  83) 
Prothorax  short;   legs  similar,   formed  for  walking;   cerci   one- 
jointed.   Stick  insects,  Walking  sticks. 

PHASMATODEA    (Page  61) 

11.  Abdomen  terminated  by  movable,  almost  always  heavily  chiti- 

nized  forceps;  antennse  long  and  slender;  fore  wings  short, 
leaving  most  of  the  abdomen  uncovered,  hind  wings  nearly 
circular,  delicate,  radially  folded  from  near  the  center;  elongate 

insects.    Earwigs DERMAPTERA    (Page  65) 

Abdomen  not  terminated  by  forceps;1  antennse  of  various  forms 
but  usually  eleven-jointed;  fore  wings  usually  completely 
sheathing  the  abdomen;  generally  hard-bodied  species.  Beetles, 
Weevils COLEOPTERA   (Page  408) 

12.  With  four  wings 13 

With  but  two  wings  (the  mesothoracic)  usually  outspread  when 

at  rest 30 

13.  Wings  long,  very  narrow,  the  margins  fringed  with  long  hairs,  al- 

most veinless;  tarsi  one-  or  two-jointed,  with  swollen  tip; 
mouthparts  asymmetrical,  without  biting  mandibles,  fitted 
for  lacerating  and  sucking  plant  tissues;  no  cerci;  minute  spe- 
cies. Thrips THYSANOPTERA   (Page  72) 

Wings  broader  and  most  often  supplied  with  veins,  if  rarely  some- 
what linear  the  tarsi  have  more  than  two  joints  and  the  last 
tarsal  joint  is  not  swollen 14 

14.  Hind  wings  with  the  anal  area  folded  in  plaits,  fan-like,  in  repose, 

1  If  very  rarely  (one  African  genus)  with  apical  forceps-like  appendages,  the  wings  are  not  as 
in  Dermaptera. 
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larger  than  the  fore  wings;  antenna?  prominent;  veins  usually 

numerous;  larva;  aquatic 15 

Hind  wings  not  folded,  not  larger  than  the  fore  wings,  the  anal 
area  small  and  not  separated 17 

15.  Tarsi  five-jointed;  cerci  not  pronounced 16 

Tarsi  three-jointed;  body  rather  flattened,  with  jointed  cerci; 

wings  at  rest  overlapping  the  abdomen,  prothorax  large,  free; 
species  of  moderate  to  large  size.   Stone-flies. 

PLECOPTERA    (Page  176) 

16.  Costal  area  with  few  cross  veins;  wing  with  the  surface  hairy;  pro- 

thorax  small;  species  of  small  to  moderate  size.    Caddice  flies. 

TRICHOPTERA    (Page  191) 

Costal  area  with  many  cioss veins;  prothorax  rather  large;  species 

of  moderate  to  large  size MEGALOPTERA    (Page  179) 

17.  Antenna?  short  and  inconspicuous ;  wings  netveined  with  numerous 

crossveins;  nymphs  aquatic.   (SUBULICORNIA) 18 

Antenna?  larger,  distinct,  if  rarely  small  the  crossveins  are  few; 
larva?  almost  always  terrestrial 19 

18.  Hind  wings  much  smaller  than  the  fore  wings;  abdomen  ending  in 

long,  thread-like  processes ;  tarsi  normally  four-  or  five-jointed ; 

sluggish  fliers.   May  flies PLECTOPTERA    (Page  169) 

Hind  wings  nearly  like  the  fore  wings;  no  caudal  seta?;  tarsi  three- 
jointed;  vigorous,  active  fliers,  often  of  large  size.  Dragon  flies, 
Damsel  flies ODONATA     (Page  159) 

19.  Head  produced  into  a  mandibulate  beak  (Fig.  354),  hind  wings 

not  folded;  wings  usually  with  color  pattern,  the  crossveins 
numerous;  male  genitalia  usually  greatly  swollen,  forming  a 

reflexed  bulb.   Scorpion  flies MECOPTERA    (Page  189) 

Head  not  drawn  out  as  a  mandibulate  beak;  male  abdomen  not 
forcipate 20 

20.  Mouth  mandibulate 21 

Mouth  haustellate,  the  mandibles  not  formed  for  chewing;  no 

cerci ;  crossveins  few 28 

21.  Tarsi  five-jointed,  if  rarely- three-  or  four-jointed,  the  hind  wings 

are  smaller  than  the  front  ones  and  the  wings  lie  flat  over  the 

body;  no  cerci 22 

Tarsi  two-,  three-  or  four-jointed;  veins  and  crossveins  not  numer- 
ous   25 

22.  Prothorax  small  or  only  moderately  long.    (In  Mantispida?  the 

prothorax  is  very  long,  but  the  front  legs  are  strongly  rap- 
torial)  23 
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Pro  thorax  very  long  and  cylindrical,  much  longer  than  the  head; 
front  legs  normal;  antennae  with  more  than  eleven  joints;  cross- 
veins  numerous RAPHIDIODEA    (Page  180) 

23.  Wings  similar,  with  many  veins  and  crossveins;  pro  thorax  more 

or  less  free.    If  the  neuration  is  very  rarely  reduced  (Coniop- 

teryx)  the  wings  are  powdered 24 

Wings  with  relatively  few  angular  cells,  the  costal  cell  without 
crossveins;  hind  wings  smaller  than  the  fore  pair;  prothorax 
fused  with  the  mesothorax;  abdomen  frequently  constricted 
at  the  base  and  ending  in  a  sting  or  specialized  ovipositor. 
Ants,  Wasps,  Bees,  etc HYMENOPTERA  (Page 471) 

24.  Costal  cell,  at  least  in  the  fore  wing,  almost  always  with  many 

crossveins NEUROPTERA      (Page  181) 

Costal  cell  without  crossveins MECOPTERA    (Page  189) 

25.  Wings  equal  in  size,  or  rarely  the  hind  wings  larger,  held  super- 

posed on  the  top  of  the  abdomen  when  at  rest;  media  fused 
with  the  radial  sector  for  a  short  distance  near  the  middle  of  the 

wing;  tarsi  three-,  four-,  or  five-jointed  26 

Hind  wings  smaller  than  the  fore  wings;  wings  held  at  rest  folded 
back  against  the  abdomen;  radius  and  media  not  fusing;  tarsi 
two-  or  three-jointed 27 

26.  Tarsi  apparently  four-jointed;  cerci  usually  minute;  social  species, 

living  in  colonies ISOPTERA  (Page  93) 

Tarsi  three-jointed,  the  front  metatarsi  swollen;  cerci  conspicu- 
ous; usually  solitary  species EMBIODEA  (Page  91) 

27.  Cerci  absent;  tarsi  two-  or  three-jointed;  wings  remaining  attached 

throughout   life;  radial  sector   and   media   branched,    except 
when  fore  wings  are  much  thickened. 

CORRODENTIA    (Page  96) 

Cerci  present;  tarsi  two-jointed;  wings  deciduous  at  maturity, 

the  neuration  greatly  reduced;  radial  sector  and  media  simple, 

unbranched ZORAPTERA    (Page  100) 

28.  Wings  not  covered  with  scales,  not  outspread  when  at  rest;  pro- 

thorax  large;  antennae  with  few  joints;  mouthparts  forming  a 

jointed  piercing  beak 29 

Wings  and  body  covered  with  colored  scales  winch  form  a  definite 
pattern  on  the  wings;  antennae  many-jointed;  mouthparts  when 
present  forming  a  coiled  tongue.  Moths  and  Butterflies. 

LEPIDOPTERA    (Page  19S) 

29.  Beak  arising  from  the  back  of  the  head. 

HOMOPTERA    (Page  106) 
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Beak  arising  from  the  front  part  of  the  head. 

HEMIPTERA    (Page  140) 

30.  Mouth  not  functional;  abdomen  furnished  with  a  pair  of  caudal 

filaments 31 

Mouthparts  forming  a  proboscis,  only  exceptionally  vestigial; 
abdomen  without  caudal  filaments;  hind  wings  replaced  by 
knobbed  halteres.    Flies,  Mosquitoes,  Midges. 

DIPTERA    (Page  264) 

31.  No  halteres;  antenna?  inconspicuous;  crossveins  abundant.  A  few 

rare  May  flies PLECTOPTERA    (Page  169) 

Hind  wings  represented  by  minute  hook-like  halteres;  antennae 
evident;  neuration  reduced  to  a  forked  vein;  crossveins  lacking; 
minute  delicate  insects.  Males  of  Scale  insects. 

HOMOPTERA   (Page  106) 

32.  Body  more  or  less  insect-like,  i.e.  with  more  or  less  distinct  head, 

thorax  and  abdomen,  and  jointed  legs,  and  capable  of  locomo- 
tion  33 

Without  distinct  body  parts,  or  without  jointed  legs,  or  incapable 
of  locomotion 75 

33.  Terrestrial,  breathing  through  spiracles;  rarely  without  special 

respiratory  organs 34 

Living  in  the  water;  usually  gill-breathing,  larval  forms 61 

Parasites  on  warm-blooded  animals 69 

34.  Mouthparts  vestigial,  retracted  in  the  head  and  scarcely  or  not 

at  all  visible;  underside  of  the  abdomen  with  styles  or  other  ap- 
pendages; very  delicate  small  or  minute  insects.  (APTERY- 
GOTA) 35 

Mouthparts  mandibulate,  formed  for  chewing  (if  body  is  covered 
with  scales,  see  Thysanura) 38 

Mouthparts  haustellate,  formed  for  sucking 57 

35.  Abdomen  consisting  of  ten  to  twelve  segments,  no  ventral  sucker 

at  its  base,  no  terminal  springing  apparatus 36 

Abdomen  consisting  of  six  segments  or  less,  with  a  forked 
sucker  at  base  below  and  .usually  with  a  springing  apparatus 
(furcula)  near  the  tip  beneath;  cerci  absent. 

COLLEMBOLA  (Page  44) 

36.  Basal  three  segments  of  the  abdomen  with  ventral  styles;  antennas 

absent;  no  cerci,  but  a  short  anal  tube  present;  head  pear-shaped  ; 
pro  thorax  short;  abdomen  with  twelve  segments;  minute, 
cylindrical  species.    (Class  MI  MEN  TO  MAT  A). 

PROTURA   (Page  40) 
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Ventral  styles  occurring  to  the  seventh  segment;  antennae  thread- 
like; cerci  present;  prothorax  not  short 37 

37.  Body  never  scaly;  mouthparts  concealed  except  for  the  palpi; 

apex  of  the  abdomen  without  a  median  process. 

ENTOTROPHI    (Page  43) 
Body  usually  covered  with  minute  scales;  tips  of  the  mouthparts 
visible;  abdomen  with  a  median  cerciform  appendage. 

THYSANURA   (Page  41) 

38.  Underside  of  abdomen  entirely  without  legs 39 

Abdomen  bearing  false  legs  beneath  which  differ  from  those  of 

the  thorax;  body  caterpillar-like,  cylindrical,  the  thorax  and 
abdomen  not  distinctly  separated;  larval  forms 55 

39.  Antennae  long  and  distinct 40 

Antennae  short,  not  pronounced;  larval  forms 53 

40.  Abdomen  terminated  by  strong  movable  forceps;  prothorax  free. 

Earwigs DERMAPTERA     (Page  65) 

Abdomen  not  ending  in  forceps 41 

41.  Abdomen  not  strongly  constricted  at  the  base,  broadly  joined  to 

the  thorax 42 

Abdomen  strongly  constricted  at  the  base;  prothorax  fused  with 
the  mesothorax.    Ants,  etc HYMEN  OPTERA  (Page  471) 

42.  Head  not  prolonged  into  a  beak 43 

Head  produced  into  a  mandibulate  beak. 

MEC  OPTERA    (Page  189) 

43.  Very  small  (three  millimeters),  louse-like  jumping  species;  pro- 

thorax inconspicuous.    Book  lice.  CORRODENTIA  (Page  96) 
Larger,  or  at  least  not  louse-like  species;  prothorax  large 44 

44.  Hind  legs  fitted  for  jumping,  the  femora  enlarged;  wing-pads  of 

larvae  when  present  in  inverse  position,  the  metathoracic  over- 
lapping the  mesothoracic ORTH  OPTERA  (Page  48) 

Hind  legs  not  enlarged  for  jumping;  wing-pads,  if  present,  in 
normal  position 45 

45.  Prothorax  much  longer  than  the  mesothorax;  front  legs  fitted  for 

grasping  prey MANTODEA    (Page  83) 

Prothorax  not  greatly  lengthened 46 

46.  Cerci  present;  antennae  usually  with  more  than  fifteen  joints,  often 

many-jointed 47 

No  cerci;  body  often  hard-shelled;  antennae  usually  with  eleven 
joints COLEOPTERA    (Page  408) 

47.  Cerci  with  more  than  three  joints 48 

Cerci  short,  with  one  to  three  joints 50 
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48.  Body  flattened  and  oval;  head  inflexed;  pro  thorax  oval.    Roaches. 

BLATTARIiE    (Page  77) 
Body  elongate;  head  nearly  horizontal 49 

49.  Cerci  long;  ovipositor  chitinized,  exserted;  tarsi  five-jointed. 

GRYLLOBLATTODEA  (Page  47) 
Cerci  short;  no  ovipositor;  tarsi  four-jointed. 

ISOPTERA    (Page  93) 

50.  Tarsi  five-jointed;  body  very  slender  and  long.    Walking-sticks. 

PHASMATQDEA    (Page  61) 
Tarsi  two-  to  four-jointed;  body  not  linear 51 

51.  Front  tarsi  not  enlarged 52 

Front  tarsi  with  the  first  joint  swollen.  . .  EMBIODEA    (Page  91) 

52.  Tarsi  apparently  four-jointed;  cerci  with  several  joints;  antennae 

with  nine  to  thirty  joints ISOPTERA    (Page 93) 

Tarsi  two-jointed;  cerci  one-jointed;  antenna?  nine-jointed;  minute 
species ZORAPTERA    (Page  100) 

53.  Body  cylindrical,  caterpillar-like  .  . .    MECOPTERA   (Page  189) 
Body  more  or  less  depressed,  not  caterpillar-like 54 

54.  Mandibles  united  with  the  corresponding  maxillae  to  form  sucking 

jaws  (Fig.  975) Larvae  of  NEUROPTERA 

Mandibles  almost  always  separate  from  the  maxillae  (Figs.  972, 

973,  976,  977,  979,  980,  983,  984,  986,  992). 
Larvae  of  COLEOPTERA,  RAPHIDIODEA,  STREPSIPTERA 

55.  False  legs  numbering  five  pairs  or  less;  located  on  various  abdomi- 

nal segments;  but  not  on  the  second;  the  false  legs  (prolegs) 
tipped  with  many  minute  hooks.    (Figs.  978,  982). 

Larva?  of  LEPID OPTERA    (Page  240) 

False  legs  numbering  from  six  to  ten  pairs,  one  pair  of  which 

occurs  on  the  second  abdominal  segment;  the  prolegs  not  tipped 

with  minute  hooks , 56 

56.  Head  with  a  single  ocellus  on  each  side.   (Figs.  966-971). 

Larvae  of  some  HYMEN  OPTERA    (Page  408) 
Head  with  several  ocelli  on  each  side.     Larvae  of  MECOPTERA 

57.  Body  bare  or  with  few  scattered  hairs,  or  with  waxy  coating.  ...  58 
Body  densely  clothed  with  hairs  or  scales;  proboscis  if  present 

coiled  under  the  head.   Moths.    LEPIDOPTERA    (Page  198) 

58.  Last  tarsal  joint  swollen;  mouth  consisting  of  a  triangular  un- 

join ted  beak;  minute  species.   Thrips. 

THYSANOPTERA    (Page  72) 
Tarsi  not  bladder-like  at  the  tip,  and  with  distinct  claws 59 

59.  Pro  thorax  distinct 60 
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Prothorax  small,  hidden  when  viewed  from  above. 

DIPTERA    (Page  264) 

60.  Beak  arising  from  the  front  part  of  the  head. 

HEMIPTERA    (Page  140) 
Beak  arising  from  the  back  part  of  the  head. 

HOMOPTERA  (Page  106) 

61.  Mouth  mandibulate 62 

Mouth  haustellate,  forming  a  strong  pointed  inflexed  beak. 

Nymphs  of  HEMIPTERA 

62.  Mandibles  exserted  straight  forward  and  united  with  the  cor- 

responding maxillae  to  form  piercing  jaws. 

Larvae  of  some  NEUROPTERA 
Mandibles  normal,  moving  laterally  to  function  as  biting  jaws.  .  63 

63.  Body  not  encased  in  a  shell  made  of  sand,  pebbles,  leaves,  etc. .  .  64 
Case-bearing  forms;  tracheal  gills  usually  present.  Periwinkles, 

Caddis-worms.    (Fig.  974) Larva?  of  TRICHOPTERA 

64.  Abdomen  furnished  with  external  lateral  gills  or  respiratory  pro- 

cesses (a  few  Coleoptera  and  Trichoptera  here  also) 65 

Abdomen  without  external  gills 66 

65.  Abdomen  terminated  by  two  or  three  long  caudal  filaments. 

Larva  of  PLECTOPTERA 
Abdomen  with  short  end  processes.  .Larvse  of  MEGALOPTERA 

66.  Lower  lip  strong,  extensile,  and  furnished  with  a  pair  of  opposable 

hooks Larvse  of  ODONATA 

Lower    lip    not    capable    of    being    thrust    forward    and    not 
hooked 67 

67.  Abdomen  without  false  legs 68 

Abdomen  bearing  paired  false  legs  on  several  segments. 

A  few  larvae  of  LEPIDOPTERA 

68.  The  three  divisions  of  the  thorax  loosely  united;  antennae  and 

caudal  filaments  long  and  slender.  . .  .Larvae  of  PLECOPTERA 
Thoracic  divisions  not  constricted;  antennae  and  caudal  filaments 
short  (also  a  few  Trichoptera  here).   (See  couplet  54). 

Larvse  of  COLEOPTERA 

69.  Body  flattened 70 

Body  strongly  compressed;  mouth  formed  as  a  sharp  inflexed  beak; 

jumping  species.   Fleas SIPHON APTERA    (Page  404) 

70.  Mandibulate  mouthparts  formed  for  chewing 71 

Haustellate  mouthparts  formed  for  piercing  and  sucking 73 

71.  Mouth  inferior;  cerci  long 72 

Mouth  anterior;  no  cerci;  generally  elongate-oval  insects  with 
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somewhat  triangular  head;   parasites  of  birds  or  mammals. 
Biting  lice MALLOPHAGA    (Page  101) 

72.  Cerci  straight,  eyes  absent;  antennae  short;  external  parasites  of 

rodents DIPLOGLOSSATA   (Page  71) 

Cerei  strongly  bent  or  angulate  at  the  middle;  eyes  present;  an- 
tennae nearly  as  long  as  the  body;  external  parasites  of  bats. 

Some  DERMAPTERA  (Page  65) 

73.  Antenna?  exserted,  visible,  though  rather  short 74 

Antenna?  inserted  in  pits,  not  visible  from  above. 

Pupiparous  DIPTERA  (Page  264) 

74.  Beak  unjointed;  tarsi  formed  as  a  hook  for  grasping  the  hairs  of 

the  host;  permanent  parasites.  Lice.  .  ANOPLURA  (Page  104) 
Beak  jointed;  tarsi  not  hooked;  temporary  parasites. 

HEMIPTERA    (Page  140) 

75.  Legless  grubs,  maggots  or  borers;  locomotion  effected  by  a  squirm- 

ing motion.  Larva?  of  Strepsiptera,  and  of  some  Coleoptera 
(see   couplet   54),    Diptera,    Lepidoptera   and   Hymenoptera. 
(If  living  in  the  body  of  wasps  or  bees,  with  the  flattened  head 
exposed,  compare  the  females  of  Strepsiptera). 
Sedentary  forms,  incapable  of  locomotion 76 

76.  Small  degraded  forms  bearing  little  superficial  resemblance  to 

insects,  with  a  long  slender  beak,  and  usually  covered  with  a 
waxy  scale  or  powder  or  cottony  tufts;  living  on  various  plants. 

Scale  insects HOMOPTERA     (Page  106) 

Body  quiescent,  but  able  to  bend  from  side  to  side;  not  capable 
of  feeding,  enclosed  in  a  skin  which  is  tightly  drawn  over  all  the 
members,  or  which  leaves  the  limbs  free  but  folded  against  the 
body;  sometimes  free;  sometimes  enclosed  in  a  cocoon  or  in  a 
shell  formed  from  the  dried  larval  skin 77 

77.  The  skin  encasing  the  legs,  wings,  etc.,  holding  the  members 

tightty  against  the  body;  prothorax  small;  a  proboscis  show- 
ing  78 

Legs,  wings,  etc.,  more  or  less  free  from  the  body;  biting  mouth- 
parts  showing "" 79 

78.  Proboscis  long;  four  wing  cases;  sometimes  in  a  cocoon.  (Figs. 

990,  996) Pupa?  of  LEPIDOPTERA 

Proboscis  short;  two  wing  cases.    (Figs.  991,  997). 

Pupa?  of  DIPTERA    (Page  368) 

79.  Prothorax  small,  fused  into  one  piece  with  the  mesothorax;  some- 

times enclosed  in  a  loose  cocoon.    Pupa?  of  HYMENOPTERA 
Prothorax  larger  and  not  closely  fused  with  the  mesothorax.  . .  .80 
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80.   Wing  cases  with  few  or  no  veins.   (Fig.  994). 

Pupseof  COLEOPTERA 
Wing  cases  with  a  number  of  veins.    (Fig.  993). 

Pupfe  of  NEUROPTEROID  ORDERS 
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ORDER  PROTURA 

(MIRIENTOMATA) 

Minute,  slender,  delicate,  wingless,  terrestrial,  colorless  or  yellowish, 
blind  species.  Body  bare;  head  pear-shaped,  eyes  and  ocelli  both  ab- 
sent; antenna?  absent  or  reduced  to  a  tubercle;  abdomen  comprising 
eleven  segments,  the  last  three  very  short,  the  basal  three  segments 
furnished  with  styles,  no  cerci;  mouthparts  formed  for  sucking,  but 
retracted  within  the  head,  the  mandibles  long  and  styliform;  legs  short, 
tarsi  one-jointed,  with  a  single  claw.  Younger  stages  with  only  nine 
abdominal  segments. 

Two  pairs  of  spiracles  present,  one  pair  on  the  mesothorax  the 
other  on  the  metathorax;  second  and  third  pairs  of  abdominal 
appendages  two-jointed.    (Eosentomon,  Protapteron,  wide- 

spr.) EOSENTOMID-ffi 

Spiracles  absent;  no  tracheal  system;  second  and  third  pairs  of 
abdominal  appendages  one-jointed.  (Acerentomon  (Fig.  4), 
Acerentulus  (Fig.  12),  widespr.) ACERENTOMID-ffi 

LITERATURE  ON  PROTURA 

Berlese,  A.   Monografia  dei  Myrientomata.   Redia,  6  (1909). 
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ton, 23,  pp.  193-202  (1921). 

Silvestri,  F.  Descrizione  di  un  nuovo  genere  di  insetti  apterigoti  rappresen- 
tanti  di  un  nuovo  ordine.   Boll.  Lab.  Zool.  Gen.  Agrar.  Portici.,  1,  (1907). 

Stach,  J.  Eosentomon  armatum.  (With  list  of  known  Protura.)  Spraw.  Kom. 
fizyogr.,  Krakow.,  61,  pp.  205-215  (1927). 
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Womersley,  H.    Notes  on  the  British  Species  of  Protura.    Entom.  Monthly 
Mag.,  63,  pp.  140-148  (1927). 

Further  Notes  on  the  British  Species  of  Protura.    Entom.  Monthly 
Mag.,  64,  pp.  113-115  (1928). 


ORDER  THYSANURA 

(ECTOTROPHI,  ECTOGNA  THA) 

Moderate-sized  or  small,  wingless,  terrestrial  insects  of  active  habits. 
Body  tapering  behind,  generally  clothed  with  scales.     Antenna3  long, 


Figs.  1-S.    Protura,  ^Thysanura,  Entotrophi 

1.  Nesomachilis  (Tillyard)  Machilidae. 

2.  Parajapyx,  apex  of  abdomen  (Silvestri)  Japygidse. 

3.  Gastrotheus  (Silvestri)  Lepismatidse. 

4.  Acerentomon  (Silvestri)  Acerentomidae. 

5.  Lepisma  (Butler)  Lepismatidae. 

6.  Campodea  (Maxwell-Lefroy)  Campodeidse. 

7.  Anajapyx  (Silvestri)  Projapygida3. 

8.  Japyx,  from  below  (Berlese)  Japygidse. 
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slender,  tapering,  many-jointed.  Head  closely  articulated  with  the 
thorax;  compound  eyes  present,  large,  reduced,  or  absent.  Mouth- 
parts  external,  their  tips  projecting  from  a  mouth  cavity;  mandibles 
large,  toothed;  maxillae  long.  Thorax  composed  of  three  similar,  freely 
articulated  segments.  Legs  similar,  the  cox  as  large;  tarsi  two-  or  three- 
jointed,  with  two  or  three  claws.  Abdomen  composed  of  eleven  seg- 
ments, bearing  at  tip  a  pair  of  long,  filiform,  many-jointed  cerci  and 
a  similar  long  median  cerciform  appendage;  some  ventral  segments, 
usually  the  second  to  seventh,  each  with  a  pair  of  styles  and  generally 
also  with  a  median  sac;  eighth  and  ninth  ventral  segments  of  female 
with  paired,  sometimes  jointed  appendages.  No  metamorphosis.  Bristle 
tails.   (Figs.  1,3,  5,  9  and  10). 

Eyes  large,  composed  of  very  many  minute  facets,  extending  over 
the  front  and  usually  touching  above  on  the  vertex;  maxillary 
palpi  very  long,  seven -jointed;  eleventh  tergite  not  covered  by 
tenth ;  four  posterior  coxse  with  a  style  or  hooked  process.  Body 
strongly  convex  above.  A  cosmopolitan  family  more  abundant 
in  the  tropics.  (Machilis,  Petrobius,  Machiloides,  Machi- 
linus;Dilta).    (Superfamily  MACHILOIDE  A). 

MACHILID-ffi 
Eyes  small  or  wanting,  when  present  composed  of  a  few  large 
facets,  set  on  the  sides  of  the  head  and  not  extending  over  the 
front;  maxillary  palpi  five-  or  six-jointed;  eleventh  tergite 
partly  covered  by  the  tenth;  coxse  without  style  or  process. 
Body  more  or  less  flattened.  A  widespread  group.  .  (Lepisma, 
Thermobia,  Maindronia,  Atelura,  Nicoletia).  (Superfamily 
LEPISMATOIDEA) LEPISMATID-ffi 

LITERATURE  ON  THYSANURA  AND  ENTOTROPHI 
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Lief.  16  (1929). 

Jackson,  C.  F.  Key  to  the  families  and  genera  of  the  Thysanura.  Ohio  Natur- 
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ORDER  ENTOTROPHI 

(ENTOGNATHA,  CAMPODEOIDEA,  DIPLURA) 

Small,  slender,  wingless  insects,  incapable  of  springing  and  of  slug- 
gish habits.   Body  almost  alwaj^s  without  scaly  covering.   Head  large, 
freely  articulated  with  the  thorax;  mouthparts  concealed  in  a  cavity 
within  the  head.    Antennae  long,  many-jointed.    Eyes  absent.    Man- 
dibles toothed;  maxillae  and  labium  reduced,  their  palpi  vestigial. 
Segments  of  thorax  similar,  freely  articulated.    Legs  similar;  coxae 
small;  tarsi  one-jointed,  with  two  claws.  Abdomen  consisting  of  eleven 
segments,  the  last  segment  either  more  or  less  covered  by  the  preceding 
or  fused  wdth  it;  no  ventral  tube,  but  some  of  the  ventral  segments, 
usually  the  second  to  seventh,  provided  wTith  ventral  styles ;  apex  of 
abdomen  without  median  process;  cerci  long  and  many-jointed,  or 
short  and  indistinctly  jointed;  appendages  of  eighth  and  ninth  seg- 
ments greatly  reduced.  No  metamorphosis.   (Figs.  2,  6,  7,  8  and  13). 
1.    Cerci  composed  of  a  number  of  distinct  joints;  eleventh  tergite 
nearly  or  quite  covered  by  the  tenth;  anal  valves  very  distinct.  2 
Cerci   single-jointed,  very  heavily  chitinized,  forming  a  strong 
forceps;  eleventh  tergite  fused  with  the  tenth;  anal  valves  not 
distinct.    Younger  stages  with  the  cerci  indistinctly  jointed, 
A  cosmopolitan  group.     (Japyx,   Enalljapyx,   Heterojapyx, 
Parajapyx) JAP  YGID^l 
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Cerci  long,  slender,  many-jointed,  of  approximately  the  same 
length  as  the  antennae,  without  a  gland  opening  on  the  last 
segment.  A  cosmopolitan  group.  (Campodea,  Hemicampa, 
Haplocampa,  Plusiocampa) CAMPODEID.dE 

Cerci  much  shorter,  stout,  composed  of  a  few  short  joints  and  with 
the  opening  of  a  gland  at  the  tip  of  the  last  segment.  A  wide- 
spread group.    (Anajapyx,  Projapyxl.  . .  .  PROJAPYGID^l 


Figs.  9-13.    Protura,  Thysanura,  Entotrophi 

9.  Thermobia,  middle  leg.    Lepismatidse. 

10.  Machilis,  hind  leg.    Machilidae. 

11.  Hanseniella,  front  leg.    Scutigerellidse. 

12.  Acerentulus,  middle  leg.   Acerentomidae. 

13.  Campodea,  middle  leg.    Campodeidse. 


ORDER  COLLEMBOLA 

Small  or  minute,  soft-bodied,  wingless,  springing  insects,  the  body 
sometimes  clothed  with  scales  or  hairs.  Head  freely  movable.  Antenna; 
four-  to  six-jointed.  Eyes  of  a  degenerate  compound  type,  composed 
of  a  few  separated  facets;  sometimes  entirely  absent.  Mouthparts 
retracted  within  the  head;  mandibles  well  developed;  palpi  vestigial. 
Thorax  with  the  segments  fused  into  a  single  mass.  Legs  similar, 
slender;  tarsi  one-jointed,  with  a  single  claw  and  a  smaller  claw-like 
empodium.  Abdomen  consisting  of  six  segments;  without  cerci,  and 
never  terminated  by  caudal  filaments  or  pincers-like  appendages; 
usually  with  a  leaping  appendage  which  is  often  forked  at  apex  and 
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arises  from  the  fourth  or  fifth  segment.   Ventral  tube  always  present 

as  a  simple  or  bifid  process  developed  under  the  base  of  the  abdomen. 

No  metamorphosis.    Spring  tails.    (Figs.  14-19). 

1.    Abdomen  consisting  of  six  evident  segments  or  at  least  with  only 

two  of  these  indistinctly  separated;  body  lengthened,  subcy- 

lindrical,  frequentlv  clothed  with  scales.  (Suborder  ARTHRO- 

PLEONA) 2 


Figs.  14-19.     Collembola 

14.  Isotoma  (Imras)  Entomobryidse. 

15.  Tomocerus  (Folsom)  Entomobryidse. 

16.  Sminthurus  (Sharp)  Sminthuridse. 

17.  Tomocerus,  hind  leg.    (Ewing)  Entomobryidse. 

18.  Onychiura,  hind  leg.    (Ewing)  Onychiuridse. 

19.  Anoura  (Tillyard)  Poduridse. 

Abdomen  with  the  segments  fused;  divided  into  two  portions; 
a  very  large  basal  one  and  a  small  apical  one  often  separated 
by  a  constriction;  body  subglobular,  the  abdomen  little  longer 
than  wide;   body   never  with  scales.    (Suborder  SYMPHY- 

PLEONA) 5 

2.   Head  horizontal,  the  antennae  inserted  anteriorly 3 

Head  vertical,  the  antennas  inserted  at  the  middle;  body  without 
scales;  furca  large.   (Actaletes,  palaearc).  . .  .  ACTALETID.ffi 
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3.  Pronotum  visible  from  above;  body  without  scales;  furca  when 

present  arising  from  the  fourth  segment;  antenna?  short,  four- 
jointed  4 

Pronotum  concealed  from  above;  body  often  with  scales;  furca 
when  present  usually  arising  from  the  fifth  segment;  antenna? 
with  four  to  six  joints.  (Entomdbrya,  Orchesella,  Sinella, 
Tomocerus,  Isotoma,  Sira) ENTOMOBRYID^I 

4.  Front  with  false  ocelli  present;  eyes  absent;  furcula  usually  absent; 

sluggish  species  with  tuberculate  integument.  (Onychiura 
(=Aphorura)  holarc;  Tetrodontophora,  palsearc).   (APIIO- 

RURW&)  ONYCHIURID^I 

Front  without  false  ocelli;  eyes  often  present.  (Podura,  Anurida, 
Achoreutes,  Xenylla)   PODURID.ffi 

5.  Coxa?  long;  last  joint  of  antennae  short,  not  divided  into  false  ring- 

joints;  antenna?  not  longer  than  the  head,  inserted  at  the  middle 
of  the  head  or  below;  thorax  longer  than  the  abdomen.  (Neelus, 
Megalothdrax,  holarc).   (MEGALOTHORACID^). 

NEELIDiE 
Coxa?  of  the  usual  length;  last  joint  of  antenna?  long,  usually 
divided  into  false  ring-joints;  antenna?  much  longer  than  the 
head;  inserted  above  the  middle  of  the  head.  (Sminthurus, 
Sminthurinus,  Dicyrtoma  (=Papirius),  Corynephdria, 
Bourletiella).  (Including  CORYNEPHORIDM  =  PAPI- 
RIIBM) SMINTHURIDJE 
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ORDER  GRYLLOBLATTODEA 

(GRYLLOBLATTOIDEA,  NOTOPTERA) 

Elongate,  more  or  less  depressed,  wingless  insects,  measuring  about 
an  inch  in  length.  Head  rather  large,  free,  horizontal  or  slightly  in- 
clined; eyes  small  or  absent,  no  ocelli;  antennae  long,  filiform,  with 
about  30  to  40  joints,  inserted  at  the  sides  of  the  front  of  the  head  near 


Figs.  20-23.    Grylloblattodea 

20.  Ishiana  (Silvestri)  Grylloblattidse. 

21.  Grylloblatta  (Walker)  Grylloblattidse. 

22.  Grylloblatta,  tarsus  of  male  (Walker)  Grylloblattidse. 

23.  Galloisiana,  antenna  (Crampton)  Grylloblattidse. 


the  mandibles;  mandibles  large  and  strong.  Prothorax  quadrate  or 
somewhat  longer  than  wide,  not  expanded  laterally;  free  and  larger 
than  the  meso-  or  metathorax.  Legs  similar,  formed  for  running,  the 
coxae  close  together;  tarsi  five-jointed,  with  two  claws,  those  of  the 
adult  male  with  a  pair  of  membranous  lobes  beneath  each  joint. 
Abdomen  elongated,  tergites  more  or  less  equal,  transverse,  extending 
down  at  the  sides  of  the  abdomen;  cerci  long,  eight-  or  nine-jointed; 
ovipositor  exserted,   sword-shaped,   composed  of  six  paired  pieces. 
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Metamorphosis  very  slight,  the  nymphs  very  much  like  the  adults  and 
apparently  of  slow  growth;  terrestrial  in  all  stages.     (Figs.  20-23). 

A    single    family.     (Grylloblatta,    Western    Canada,    California; 
Galloisiana,  Ishiana,  Japan)   GRYLLOBLATTID2E 

LITTERATURE  ON  GRYLLOBLATTODEA 

Caudel,  A.  N.   Grylloblatta  in  California.  Canadian  Entom.,  53,  pp.  148-150 

(1923). 
Notes  on  Grylloblatta.   Journ.  Washington  Acad.  Sci.,  14,  pp.  369-371 

(1924). 
Caudell,  A.  N.  and  King,  J.  L.  A  New  Genus  of  Grylloblattida^  from  Japan. 

Proc.  Entom.  Soc.  Washington,  26,  pp.  53-60  (1924). 
Silvestri,  F.   Grylloblattidse.   Boll.  Zool.  Gen.  Agrar.  Portici,  20,  pp.  107-121 

(1928). 
Walker,  E.  M.    A  New  Species  of  Orthoptera  Forming  a  New  Genus  and 

Family.   Canadian  Entom.,  46,  pp.  93-97  (1914). 

The  Male  and  Immature  Stages  of  Grylloblatta.    Canadian  Entom., 

51,  pp.  131-139  (1919). 

ORDER  ORTHOPTERA 

(  ULONATA  part;  SALT  ATOM  A) 

Small  to  large,  nearly  always  jumping  species,  often  possessing  a 
device  on  the  wings  for  making  a  creaking  or  chirping  sound;  hind 
femora  almost  always  very  much  stouter  basally,  or  longer,  or  both, 
than  the  middle  femora;  wings  of  adults  reposing  over  the  abdomen, 
the  fore  wings  toughened,  narrower  and  thicker  than  the  membranous, 
plaited  hind  pair;  sometimes  the  wings  vestigial  or  completely  absent; 
head  usually  vertical,  sometimes  conically  produced  forward;  oviposi- 
tor almost  always  free,  often  long,  sword-  or  needle-shaped;  mouth- 
parts  conspicuous,  mandibulate;  antennae  long  and  many-jointed  or 
short  with  few  joints;  tarsi  usually  four-  or  three-jointed;  pro  thorax 
large,  free,  often  much  enlarged;  cerci  short.  Metamorphosis  gradual, 
the  young  resembling  the  adults,  but  with  the  small  wings  in  a  reversed 
position  in  the  last  two  nymphal  stages,  the  hind  wings  then  overlap- 
ping the  fore  wings. 
1.    Antenna?  usually  long  and  many-jointed,  delicately  tapering  and 
exceeding  the  body  in  length,  rarely  very  short,  with  twelve 
segments  or  less;  auditory  organs  if  present,  near  the  base  of 
the  front  tibia;  ovipositor  of  female  almost  always  long  and  well 
developed;    tarsi    usually    four-jointed.     (Suborder  TETTI- 
GONIODEA  (=L0CUST0DEA)) 2 
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Antennae  shorter,  with  less  than  30  joints,  filiform,  rarely  clubbed 
or  serrate,  but  not  delicately  tapering;  auditory  organ  if  present, 
near  the  base  of  the  abdomen;  ovipositor  of  female  never  elon- 
gated; tarsi  three-jointed,  rarely  with  the  front  and  middle  ones 
two-jointed.  (Suborder  ACRIDODEA) 9 


58  j/jr^m4\^  ^ 

Figs.  24-29.    Orthoptera 

24.  Conocephalus  (Blatchley)  Tettigoniidse. 

25.  Stenopelmatus  (Saussure)  Stenopelmatidse. 

26.  Gryllacris  (Karny)  Gryllacridse. 

27.  Anabrus  (Caudell)  Tettigoniidse. 

28.  Stilpnochlora  (Saussure)  Tettigoniidse. 

29.  Ceuthophilus  (Blatchley)  Stenopelmatidse. 

2.  Tarsi  four-jointed,  at  least  on  the  four  posterior  legs;  antennae 

always  very  long  and  tapering;  ovipositor  usually  long  and 

sword-shaped 3 

Tarsi  with  three  joints  or  less;  ovipositor  when  present,  needle- 
shaped  r 6 

3.  Tarsi  more  or  less  depressed 4 

Tarsi  distinctly  compressed;  almost  always  apterous  forms,  usu- 
ally dull-colored STENOPELMATIDiE 

This  family  comprises  five  subfamilies,  separable  as  follows: 

a.    Front  tibiae  with  an  auditory  organ b 

Front  tibiae  without  an  auditory  organ c 
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b.  Cerci  short;  first  and  second  joints  of  tarsi  indistinctly  sepa- 

rated; wings  large,  with  a  chirping  organ.      (Prophalangopsis 

(=Tdrraga),  ind.) PROPHALANGOPSIN^I 

Cerci  long;  first  and  second  tarsal  joints  distinctly  separated; 
usually  wingless.  (Anostostoma,  ethiop.,  Austr.;  Demacrida, 
Austr.;  Magrettia,  ethiop.,  As.)  .  . .  ANOSTOSTOMATIN.ffi 

c.  Hind  femora  at  base  more  sharply  produced  below  than  above; 

legs  rather  long  and  slender.  Cave  crickets.  (Ceuthophilus, 
Am.  (Fig.  29);  Dolichopoda,  palmare. ;  Troglophilus,  pal- 
mare;  Rhaphidophora,  indoaustr.).    (CEUTHOPHILIN^). 

RHAPHIDOPHORIN-ffi 

Hind  femora  at  base  more  sharply  produced  above  than  below; 

legs  stouter d 

d.  Front  coxae  armed  in  front  with  a  tooth-like  projection.    (Mim- 

nermus,  ethiop.;  Cratomelus,  neotrop.). 

MIMNERMIN-ffi 
Front  coxse  simple,  unarmed.   (Fig.  25.).  (Stenopelmatus,  Am.). 

STENOPELMATIN^I 

4.   Front  tibiae  without  an  auditory  organ 5 

Front  tibiae  with  an  auditory  organ.  Long-horned  locusts,  Katy- 
dids.   {PHASGONURIDM,  LOCUSTIDM). 

TETTIGONIID-ffi 

This  very  extensive  family  includes  a  number  of  subfamilies  which 
may  be  separated  as  follows : 

a.  Antennae  inserted  between  the  eyes,  nearer  to  the  top  of  the  occi- 

put than  to  the  clypeal  suture.   (Fig.  32) b 

Antennae  inserted  below  the  eyes,  or  between  their  lower  margins, 
nearer  to  the  clvpeal  suture  than  to  the  top  of  the  occiput. 

.(Fig.  33) :•■•■:■■•. ° 

b.  First  and  second  joints  of  tarsi  longitudinally  sulcate  laterally. 

(Fig.  35) c 

First  and  second  tarsal  joints  smooth  (Fig.  36) ;  hind  tibiae  with  an 
apical  spine  on  each  side  above.  A  large  cosmopolitan  group, 
including  many  leaf-like  species.  (Phaneroptera,  widespr.; 
Isopsera,  ind.;  Scudderia,  Am.;  Tylopsis,  palaearc,  ethiop.; 
Isophya,  palaearc,  Am.) PHANEROPTERIN^E 

c.  Auditory  pits  on  front  tibiae  open.   (Fig.  37) d 

Auditory  pits  covered  partly  by  an  ear-like  or  shell-shaped  exten- 
sion of  the  chitinous  rim  which  partly  covers  them  and  narrows 
the  aperture  or  reduces  it  to  a  linear  slit.   (Figs.  38,  39) g 

d.  Posterior  tibiae  with  an  apical  spine  on  each  side  above e 

Posterior  tibiae  without  apical  spines  above;  body  winged,  very 

slender  with  slender  legs.  (Zaprochilus  ( =  Prochilw),  Austr.). 
(PROCHILIDM)    ZAPROCHILIN^I 
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e.   Presternum  armed  with  a  pair  of  spines  or  tubercles f 

Presternum  simple,  unarmed.  (Meconema,  Cyrtaspis,  palaearc; 
Amytta,  Anepitacta,  ethiop.;  Thaumaspis,  ind.). 

MECONEMINiE 


Figs.  30-41.     Orthoptera 

30.  Gryllus,  fore  wing  (Handlirsch)  Gryllidae. 

31.  (Ecanthus,  fore  wing  (Handlirsch)  Gryllidae. 

32.  33.   Superior  and  inferior  insertion  of  antennae  (Caudell)  Tettigoniidae. 

34.  Mecopoda,  dorsal  view  of  head  and  pronotum  (Caudell)  Tettigoniidae. 

35.  Tarsus  with  sulcate  segments  (Caudell)  Tettigoniidae. 

36.  Tarsus  with  smooth  segments  (Caudell)  Tettigoniidae. 

37.  Open  auditory  pit  (Caudell)  Tettigoniidae. 

38.  Linear  auditory  pit  (Caudell)  Tettigoniidae. 

39.  Ear-like  or  shell-shaped  auditory  pit  (Caudell)  Tettigoniidae. 

40.  Tarsus  with  free  plantula  (Caudell)  Tettigoniidae. 

41.  Phyllophora,  hooded  form  of  pronotum  (Caudell)  Tettigoniidae. 

f.  Pronotum  hood-like,  strongly  and  acuminately  produced  behind; 

lateral  carina?  of  pronotum  dentate  or  crenulate.    (Fig.  41). 
(Phyllophora,  indoaustr.;  Hyperhomala,  austromal.). 

PHYLLOPHORINiE 

Pronotum  not  hood-like,  nor  much  produced  behind.    (Fig.  34). 

(Mecopoda,  austromal.;  Acridoxena,  Apteroscirtus,  ethiop.; 

Tabaria,  Rhammatopoda,  neotrop.) MEC0P0DIN5I 

g.  Front  tibiae  without  terminal  spines  above h 

Front  tibire  with  a  terminal  spine  above  on  the  outer  side  (except 

Arytropteris) n 

h.  Antennal  scrobes  (i.e.  the  grooves  in  which  the  antenna?  lie)  with 
the  margins  produced.  (Pseudophyllus,  paleearc,  indomal.; 
Cleandrus,   Phyllomimus,  indomal.;  Zabalius,  ethiop.). 

PSEUDOPHYLLINJE 
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Antennal  scrobes  with  the  margins  hardly  produced i 

i.  Hind  tibiae  without  apical  spines  above.  (Saga,  palaearc,  Clonia, 

Hemiclonia,  ethiop.;  Hemisaga,  Austr.) SAGINiE 

Hind  tibiae  with  an  apical  spine  above  on  one  or  both  sides j 

j.  Hind  tibia;  with  an  apical  spine  only  on  the  outer  side  above. 
(Tympanophora,  Austr.;  Mortoniellus,  malay.). 

TYMPANOPHORIN^l 
Hind  tibiae  with  an  apical  spine  on  both  sides  above,  or  only  on 

the  inner  side k 

k.   Front  and  middle  tibiae  armed  with  short  or  medium  sized  spines .  1 

Front  tibise,  or  both  front  and  middle  tibia?,  armed  with  long 

spines  decreasing  in  length  apically.     (Listroscelis,  Phlugis, 

neotrop. ;  Hexacentrus,  indomal.;  Phisis,  ethiop.,  indoaustr.). 

LISTROSCELIN.ffi 

1.    All  the  femora  unarmed  beneath,  rarely  the  hind  ones  armed  on 

the  outer  or  on  both  sides;  usually  smaller  species.     (Cono- 

cephalus   (=Xiphidion)   cosmop.;    Orchelimum,    widespr.; 

Odontoxiphidium,  nearc).  (XlPHIDllNM). 

CONOCEPHALIN-ffi 

All  femora  usually  spined  below;  rarely  the  hind  ones  armed  only 

on  the  outer  side,  in  which  case  the  fastigium  of  the  vertex  is 

either  forked  or  extended  considerably  beyond  the  basal  joint 

of  the  antennae;  usually  larger  species m 

m.  Fastigium  of  the  vertex  usually  noticeably  narrower  than  the 
first  joint  of  the  antennae,  sometimes  dorsally  sulcate.(Agrtiecia, 
neotrop.,  ethiop.,  austromal.;  Eschatocerus,  neotrop. ;  Nicsara, 

austr.;   Salomona,   indoaustr.)    AGR(ECIIN^1 

Fastigium  of  the  vertex  usually  distinctly  broader  than  the  first 
joint  of  the  antennae,  never  sulcate.  (Neoconocephalus,  Am.; 
Euconocephalus,  ethiop.,  indoaustr.;  Homorqcoryphus, 
cosmop.;  Copiphora,  neotrop.).    (C0X0CEPHAL1NM). 

COPIPHORINiE 

n.   First  joint  of  hind  tarsi  with  a  free  plantula  beneath  (Fig.  40). 

(Anabrus,  nearc;  Metrioptera,  holarc,  ethiop.;  Decticus, 

paleearc,  ethiop.).    (DECTICINsE) TETTIGONIIN-ffi 

First  joint  of  hind  tarsi  without  a  free  plantula,  or  with  a  very 
short  one.    (Phasgonura  (=Locusta),    palaearc;    Onconotus, 

palaearc).     (LOC  USTINM) PHASGONURIN-ffi 

o.  Third  joint  of  hind  tarsi  longer  than  the  second;  front  tibiae  with 
an  apical  spine  on  the  inner  side;  hind  tibiae  without  an  apical 

spine  above  on  the  outer  side p 

Third  joint  of  hind  tarsi  shorter  than  the  second;  front  and  hind 
tibiae  with  an  apical  spine  above  on  both  sides.  (Bradyporus, 
palaearc;  Derallimus,  Callimenus,  palaearc). 

BRADYPORIN-ffl 
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42. 
43. 

44. 
45. 
46. 

47. 
48. 

5. 


6. 


7. 


Antennae  inserted  between  the  lower  margins  of  the  eyes;  prono- 
tum  unarmed;  both  sexes  winged;  front  tibiae  with  an  apical 
spine  above  on  the  outer  side;  hind  tibiae  with  four  apical  spurs 
below.  (Pycnogaster,  Ephippiger,  Uromenus,  Steropleurus, 
palsearc.)    EPHIPPIGERIN.ffi 

Antennae  inserted  distinctly  below  the  eyes;  pronotum  spined; 
female  wingless;  front  tibiae  without  apical  spines  above;  hind 
tibiae  without  apical  spurs  below,  or  with  only  two.  (Hetrddes, 
Acanthoplus,  Eugaster,  Anepisceptus,  ethiop.). 

HETRODIN.ffi 


Figs.  42-48.     Orthoptera 

Gryllotalpa,  wings  (Handlirsch)  Gryllotalpidse. 

Tridactylus,  wings  (Handlirsch)  Tridactylidse. 

Cylindracheta  (Giglio-Tos)  Cylindrachetidae.' 

Tridactylus,  front  leg  (Saussure)  Tridactylidae. 

Tridactylus,  middle  leg  (Saussure)  Tridactylidae. 

Gryllotalpa,  front  leg  (Berlese)  Gryllotalpidse. 

Cylindracheta,  antenna  and  palpus  (Giglio-Tos)  Cylindrachetidae. 

Head  vertical,  body  stout;  usually  brownish  in  color,  with  or  with- 
out wings.  (Gryllacris,  tropicopol.  (Fig.  26);  Camptonotus, 
Am.;  Paragryllacris,  Austr.;  Eremus,  As.,  ethiop.,  indoaustr.) 
(Including  PROPHALANQOPSIDM) ....  GRYLLACRID.E 
Head  horizontal;  body  long  and  slender,  the  legs  all  very  thin  and 
long;  wingless  species  resembling  walking  sticks.   (Phasmodes, 

Austr.) PHASMODIDJE 

Antennae  very  short,  with  twelve  joints  or  less,  not  tapering  at  tip .  7 

Antennae  many  jointed,  long  and  tapering 8 

Tarsi  two-jointed;  hind  legs  very  short,  body  long,  cylindrical; 
front  tibiae  strongly  dilated  and  digitate;  large,  entirely  wing- 
less species  boring  in  the  stems  of  plants.  (Cylindracheta, 
Austr.,  Chile)  (Figs.  44,  48) CYLINDRACHETIDtfl 
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Hind  tarsi  one-jointed;  hind  legs  greatly  enlarged,  saltatorial; 
three  small  ocelli ;  small  species  not  boring  in  plants.  (Tridacty- 
lus,  cosmop.;  Rhipipteryx,  Am.) TRIDACTYLID.ffi 

8.  Front  tibiae  strongly  dilated,  digitate;  ovipositor  short,  not  pro- 

truded; large  species  with  very  large,  elongate  prothorax,  bur- 
rowing  in    the  soil.     (Gryllotalpa   (Figs.   42,  47),    cosmop.; 

Scapteriscus,  Am.)  GRYLLOTALPID.ffi 

Front  tibiae  not  dilated  and  digitate;  ovipositor  projecting,  usu- 
ally long;  antennas  always  with  more  than  thirty  joints. 
(ACHETIDjE) GRYLLID-ffi 

The  Gryllidae  include  six  subfamilies,  distinguishable  as  follows: 

a.  Tarsi  compressed,  the  second  joint  minute,  compressed b 

Tarsi  with  the  second  joint  cordate,  depressed e 

b.  Hind  tibiae  greatly  widened,  furnished  with  a  few  strong  movable 

spines;  hind  femora  very  broad,  oval;  antennae  relatively  blunt 
at  tips;  eyes  minute;  small,  wingless  species  living  in  ants'  nests. 

(Myrmecophila,  widespr.) MYRMECOPHILIN.ffi 

Hind  tibiae  slender  or  only  slightly  widened,  serrulate,  or  serrulate 
and  spinose;  femora  more  slender;  antennae  finely  tapered  at 
tips ;  usually  large,  free  living  species c 

c.  Hind  tibiae  spinose,  but  not  serrulate;  stout-bodied,  usually  dark 

colored  species.    (Fig.  30.).    (Gryllus,  Nemobius,   cosmop.; 
Gryllddes,    widespr.;    Acheta,    palaearc,  ethiop.).    (NEMO- 

BIINjE,  ACHETINM) GRYLLINiE 

Hind  tibiae  serrulate,  sometimes  spinose  also d 

d.  Hind  tibiae  spinose,  serrulate  between  the  spines ;  body  and  legs  slen- 

der ;  moderate  or  large  species.  Tree  crickets.  (OEcanthus, cosmop. 
(Fig.  31);  Amphiacusta,  Phalangopsis,  Am.;  Endacusta, 
Austr.,  neotrop.;  Phseophyllacris,  ethiop.).  .  .  (ECANTHIN.ffi 
Hind  tibiae  with  two  rows  of  fine  serrulations,  but  without  spines 
or  thorns.  (Mogoplistes,  palaearc,  ethiop.,  neotrop.;  Orne- 
bius,  widespr.;  Cycloptilum,  Am.;    Ectadoderus,  widespr.). 

MOGOPLISTINtf! 

e.  Hind  tibiae  not  serrate,  biseriately  spinose  and  with  five  apical 

spurs.      (Trigonidium,    palaearc,   ethiop.,  indomal.;   Cyrto- 
xiphus,    widespr.;    Homceoxiphus,    indomal.;    Anaxiphus, 

neotrop.) TRIGONIDIIN-ffi 

Hind  tibiae  serrate,  bearing  more  or  less  numerous  spines  and  six 
apical  spurs.  (Eneoptera,  neotrop.;  Nisitra,  malay.;  Cardio- 
dactylus,  Austromal.;  Orocharis,  Am.)  .  . .  ENEOPTERIN-E! 

9.  Tarsal  claws  without  a  pad  (arolium)  between  them;  pronotum 

greatly  lengthened,  extending  backwards  to  cover  the  entire 
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abdomen,  fore  wings  vestigial,  consisting  of  small  scales  at  the 
base  of  the  usually  large  hind  wings;  antennae  longer  than  the 
front  femora.  Grouse  locusts.  (Tetrix  (Figs.  51,  53),  Para- 
tettix,  widespr.;  Neotettix,  nearc.;  Mazarredia,  indoaustr.; 
Tettigidea  (Fig.  55),  Am.).  (TETTIGIDM,  ACRYDIIBM). 

TETRIGIDiE 


Figs.  49-55.     Orthoptera 

49.  Dissosteira,  wings  (accessory  veins  in  part  omitted)  (Snodgrass)  Acrididse. 

50.  Prosarthria  (Brunner)  Proscopiidse. 

51.  Tetrix,  wings  (Handlirsch)  Tetrigidse. 

52.  Acrida,  hind  leg  (Lugger)  Acrididse. 

53.  Tetrix,  side  view  of  pronotum  (Packard)  Tetrigidse. 

54.  Caloptenus,  side  view  of  pronotum  (Packard)  Acrididse. 

55.  Tettigidea  (Blatchley)  Tetrigidse. 

Tarsal  claws  almost  always  with  an  arolium  between  them;  pro- 
notum small,  not  extending  backwards  over  more  than  a  small 
basal  part  of  the  abdomen;  if  exceptionally  enlarged,  the  wings 

and  antenna?  not  as  above 10 

10.  Body  greatly  lengthened  and  very  slender,  stick-like,  with  very 
long  thin  legs;  wings  absent  or  vestigial;  head  conical  and 
greatly  lengthened;  pro  thorax  tubular,  not  overlapping  the 
mesonotum;  antennae  eight-jointed;  arolia  sometimes  small  or 
indistinct.  (Fig.  50).  (Proscopia,  Prosarthria,  Apioscelis, 
Corynorhynchus,  Astrdma,  neotrop.).  . . .  PROSCOPIIDiE 

Of  a  different  conformation 11 
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11.  Hind  legs  similar  to  the  middle  ones;  their  femora  scarcely  length- 
ened and  not  strongly  thickened;  body,  especially  the  abdomen 
swollen  or  inflated;  pronotum  very  large;  green  or  brightly 
colored  species.    (Pneumora,   Bulla,   Cystocoelia,  S.  Afr.). 

PNEUMORID-ffi 

Hind  legs  very  different  from  the  middle  ones,  their  femora  large, 

.    greatly  thickened  at  the  base  and  lengthened;  abdomen  not 

noticeably    swollen.      Grasshoppers,     Locusts,     Short-horned 

locusts.    {LOCUSTIDM,  ACRIDllDM,  ACRYDIIDM). 

ACRIDID^ 

This  family  includes  the  following  subfamilies : 

a.  Presternum  simple,  flat b 

Presternum  with  a  spine,  swelling,  or  lamellate  elevation  anteriorlyg 

b.  Antenna?  longer  than  the  front  femora c 

Antenna?  shorter  than  the  front  femora f 

c.  Vertex  and  front  forming  together  a  rounded  surface,  the  front 

vertical d 

Vertex  and  front  meeting  at  an  angle,  the  surfaces  of  the  two  form- 
ing an  angle  when  seen  in  profile e 

d.  Antenna?  clavate,  as  lonj  as  the  body;  apterous  species.    (Gom- 

phomastax,  pala?arc,  ind.) GOMPHOMASTACIN.ffi 

Antenna?  not  clavate,  shorter;  usually  winged  species.  A  large 
cosmopolitan  group.  ((Edipoda,  widespr.;  Arphia,  Hippiscus, 
Am.;  Locusta,  Pachytylus,  widespr.;  Dissosteira  (Fig.  49), 
Trimerotropis,  nearc;  Acrotylus,  CEdaleus,  old  world). 

(EDIPODIN-ffi 

e.  Impressions  of  vertex  wanting;  head  horizontal,  the  front  nearly 

horizontal;    margins    of    antenna?    serrate;    apterous    species. 

(Psednura,  Austr.) PSEDNURINJE 

Impressions  of  vertex  present,  or  if  rarely  wanting,  the  head  is 
conical,  with  the  front  more  sloping,  and  wings  are  present. 
(Truxalis,  Am.;  Stenobothrus,  widespr.;  Gomphocerus,  pal- 
mare., Am.;  Stauronotus,  pala?arc,  ind.;  Mecostethus,  pal- 
mare).  (TRYXALINjE,  TRUXAHNM) ACRIDINJE 

f.  Pronotum  greatly  flattened  at  the  sides,  roof-shaped  and  fre- 

quently with  a  median  ridge;  posterior  femora  dilated  and  com- 
pressed.   (Scirtotypus,  ethiop.,  indomal.;  Choroetypus,  in- 

domal.;  Brachytypus,  ethiop.) CHOR(ETYPIN.ffi 

Pronotum  not  greatly  flattened  at  the  sides,  and  not  ridged  above; 
posterior  femora  slender.  (Erianthus,  indoaustr. ;  Teicho- 
phrys,  Eumastax,  Masyntes,  neotrop.).  . .  EUMASTACIN.ffi 

g.  Impressions  of  the  vertex  large  and  shallow,  forming  the  anterior 

end  of  the  vertex  where  they  are  separated  by  a  very  narrow 
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groove;  front  very  strongly  oblique  and  forming  an  angle  with 
the  vertex.  (Maura,  Chrotogonus,  ethiop.;  Pyrgomorpha, 
widespr.;  Monistria,  austr.;  Desmoptera,  austromal.;Calam- 
acris,  Am.) P  YRGOMORPHIN-ffi 

Impressions  of  vertex  not  forming  the  anterior  end  of  the  vertex , 

placed  above,  at  the  sides  or  below,  or  obsolete h 

h.  Impressions  of  vertex  dorsal  in  position  and  open  behind;  pro- 
sternum  with  a  swelling,  but  rarely  with  a  distinct  thorn  or 
tubercle.  (Pamphagus,  Euryporyphes,  Acinipe,  palmare; 
Lamarckiana,  ethiop.) PAMPHAGIN^S 

Impressions  of  vertex  lateral  or  inferior  in  position  or  obsolete; 
presternum  with  a  distinct  sharply  raised  tubercle  or  spine. 
(Melanoplus,  Schistocerca,  Am.;  Acrydium,  Afr.;  indo- 
anstr.;Podisma,  holarc,  Cyrtacanthacrus).  (ACRIDIINJZ. 
POD  ISM  I N^) C  YRTACANTHACRIN-ffi 
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ORDER  PHASMATODEA 

(PH ASM IDA,  PHASMOIDEA,  PHASMODEA,  GRESSORIA) 

Large  or  very  large  insects,  generally  with  very  slender  body  of 
cylindrical,  stick-  or  twig-like  form;  rarely  greatly  flattened  and  leaf- 
like. Head  more  or  less  freely  movable,  usually  with  long  slender  an- 
tennae; eyes  well  developed;  ocelli  often  absent.  Pro  thorax  short  or 
very  short,  even  in  the  very  elongate  forms;  mesothorax  short  or 
elongate;  metathorax  frequently  long,  very  closely  united  with  the 
first  abdominal  segment  (median  segment),  the  suture  between  them 
often  obscured  or  effaced.  Abdomen  usually  long,  cylindrical  or  taper- 
ing, the  segments  similar;  cerci  unjointed.  Legs  nearly  always  long  or 
very  long,  similar,  the  tarsi  five-jointed.  Wings  very  frequently  en- 
tirely absent;  when  present  the  fore  wings  are  usually  very  much 
smaller  than  the  hind  ones,  of  stouter  consistency;  hind  wings  when 
well  developed  with  a  narrow,  stouter  anterior  portion  and  a  very 
large  delicate  anal  expansion  or  fan.  Metamorphosis  very  slight  and 
gradual;  terrestrial  and  vegetarian  in  all  stages.  Mainly  tropical  species. 
Walking  sticks,  Stick  insects,  Leaf  insects. 

1.  Four  posterior  tibiae  each  with  a  triangular  area  on  the  underside 

at  apex  (Fig.  56),  usually  marked  off  by  grooves,  rarely  ending 
in  a  spine.  {AREOLA! A).  (Superfamily  PHASMATOIDEA) .  2 
Four  posterior  tibiae  simple,  without  a  triangular  area  below  at 
tip  (Fig.  57).  (ANAREOLAT.E).  (Superfamilv  BACTERIOI- 
DEA) 4 

2.  Median  segment  (first  abdominal  segment)  as  long  as  or  longer  than 

the  metanotum;  often  winged,  with  the  fore  wings  reduced  in 

size 3 

Median  segment  distinct  from  the  metanotum,  but  often  much 
shorter;  always  wingless;  species  with  extremely  long,  slender 
bodv BACILLIDJE 
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Figs.  56-64.    Phasmatodea 

56.  Heteropteryx,  tip  of  hind  tibia  (Brunner)  Phasmatidse. 

57.  Bacteria,  tip  of  hind  tibia  (Brunner)  BacteriidaB. 

58.  Heterocopus  (Brunner)  Bacillida?. 

59.  Phyllium  (Brunner)  Phyllidse. 

60.  Anisomorpha  (Caudell)  Phasmatidse. 

61.  Trychopeplus  (Hebard)  Bacteriidse. 

62.  Heteropteryx  (Brunner)  Phasmatidse. 

63.  Pseudomeryle  (Caudell)  Phasmatidse. 

64.  Pomposa  (Brunner)  Bacteriidse. 
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This  family  includes  three  groups,  conveniently  regarded  as  sub- 
families, separable  as  follows: 

a.  Presternum  with  two  roughened  tubercles  between  the  front  coxae ; 

antenna?  often  as  long  as  or  longer  than  thefrontlegs,  always  much 
longer  than  the  front  femora.  (Fig.  58).  (Obrimus,  Hetero- 
copus,  Tisamenus,  Hoploclonia,  Datames,  Dores,  malay.). 

OBRIMIN^l 

Prosternum  without  roughened  tubercles  (except  Pscudodaiamcs 

which  has  short  antenna?) b 

b.  Antenna?  much  shorter  than  the  front  legs,   rarely  (Xylica)  as 

long;  old  world  species.  (Pseudodatames,  Cirsia,  Antian- 
gina, Madagascar;  Xylica,  ethiop. ;  Bacillus,  pahearc). 

BACILLINJE 
Antenna?  as  long  as  or  longer  than  the  front  legs ;  mainly  new  world 
species.    (Pygirhynchus,   Ceroys,   Acanthocolonia,   Miro- 
phasma,  Canuleius,  neotrop.;  Orobia,  Madagascar). 

PYGIRHYNCHIN-ffi 

3.  Antenna?  long  in  the  male,  many  jointed,  very  short  in  the  female, 
with  few  joints;  mesonotum  quadrate  or  transverse;  fore  wings 
of  female  covering  the  greater  part  of  the  abdomen ;  entire  sides 
of  abdomen  broadly  dilated  into  leaf-like  extensions.  (Fig.  59). 
Leaf   insects.    (Phyllium,    ethiop.,    indomal.;    Chitoniscus, 

polynes.;  Nanophyllium,  New  Guinea) PHYLLIIDiE 

Antenna?  long  in  both  sexes;  mesonotum  longer  than  wide;  abdo- 
men simple,  or  at  most  not  with  the  entire  sides  thus  expanded. 
(Fig.  63) PHASMATID-ffi 

Four  subfamilies  are  recognized,  separable  by  the  following  key: 

a.  Tarsal  claws  simple;  fore  wings,  when  present,  lobate,  very  rarely 

filiform b 

Tarsal  claws  pectinate;  fore  wings  when  present  filiform  or  stalked. 
(Aschiphasma  (=Ascepdsma),  Dina,  malav.;  Prebistus, 
Abrosdma,  indomal.).    {ASCEPASMIKjE). 

ASCHIPHASMATIN-ffi 

b.  Body  and  legs  armed  with  numerous  spines  (rarely  the  male  not 

spiny) ;  femora  quadrate,  not  compressed,  above  with  an  apical 
spine;  apical  area  of  tibia  produced  into  a  spine.  (Fig.  56). 
(Anisacantha,  Parectatosoma,  Madagascar;  Leocrates, 
malay.;  Heteropteryx,  indoaustr.)  .  .HETEROPTERYGIN^I 
Body  and  legs  armed  with  sparse  teeth  or  spines;  femora  above 
without  apical  spine ;  apical  area  of  tibia  unarmed c 

c.  Sixth  abdominal  segment  quadrate  (male),  or  transverse  (female), 

rarely  elongate;  legs  unarmed;  femora  not  compressed  nor  with 
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leaf -like  dilatations ;  almost  always  wingless  (Fig.  60) .  (Timena, 
nearc;  Anisomorpha,  nearc,  neotrop.;  Agathomera,  Auto- 
lyca,  Decidia,  neotrop.) .  .  ANI  SO  MORPHINE 

Sixth  abdominal  segment  more  elongate,  much  longer  than  wide 
(male)  or  quadrate  (female);  front  femora  either  compressed 
or  with  leaf-like  dilatations.  (Donusa,  Eucles,  Stratocles, 
Brizoides,  Phasma,  Prexaspes,  Prisopus,  neotrop.;  Phaeo- 
phasma,  malay.;  Damasippoides,  Madagascar). 

PHASMATINiE 

4.   Median  segment  short,  transverse  or  but  little  longer  than  wide, 
much  shorter  than  the  metanotum;  wingless  species. 

BACUNCULID-ffi 

This  family  is  divisible  into  the  following  subfamilies : 

a.  Antennae  distinctly  shorter  than  the  front  legs;  old  world  species. 

(Clitumnus,  Cuniculina,  indomal.;    Pachymorpha,  indo- 

austr.;  Gratidia,  ethiop.,  ind.;  Arphax) CLITUMNIN.ffi 

Antennae  as  long  as  or  longer  than  the  front  legs b 

b.  Last  dorsal  segment  of  male  more  or  less  bilobed;  operculum 

(eighth  sternite  of  female)  usually  compressed,  boat-shaped. 
(Menoxemus,  Promachus,  Lonchodes,  Carausius,  indo- 
austr. ;  Dixippus,  indomal.;  Prosomera,  malay.). 

LONCHODIN^E 
Last  dorsal  segment  of  male  truncate;  operculum  vaulted,  lanceo- 
late. (Bacunculus,  Am.;  Diapheromera,  N.  Am.;  Libethra, 
Ocnophila,  Dyme,  neotrop.) BACUNCULIN.ffi 

Median  segment  as  long  as  or  longer  than  the  metanotum,  or  at 
least  much  longer  than  wide;  body  frequently  winged. 

BACTERIIDiE 

This  family  may  be  divided  into  three  subfamilies  as  follows : 

a.  Antennae  shorter  than  or  about  equal  in  length  to  the  front  legs .  .  b 
Antennae  much  longer  than  the  front  legs,  very  thin  and  indis- 
tinctly jointed.    (Fig.  64).    (Necroscia,  Diardia,  Pompdsa, 
Asceles,    Marmessoidea,    malay.;    Aruanoidea,    indomal.; 
Sipyloidea,  indoaustr.) NECROSCIIN^I 

b.  Front  femora  unarmed  above  or  similarly  dentate  on  both  sides, 

or  not  three-sided.  (Fig.  61).  (Bactridium,  Cleonistria, 
Bostra,  Bacteria,  neotrop. ;  Palophus,  ethiop. ;  Dimorphodes, 
malav.;  Eurycantha,  Austr.).    (PHIBALOSOMINyE). 

BACTERIIN^S 

Front  femora  three-sided,  spinose-dentate  on  the  inner  side  above; 

cerci  frequently  large,  leaf-like.    (Hermarchus,  Acrophylla, 
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Vetillia,  Austr. ;  Pharnacia,  indomal.;  Eurycnema,  malay., 
Austr.)   ACROPH YLLIN^I 
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ORDER  DERMAPTERA 

Moderate-sized  or  small,  more  or  less  depressed  insects,  of  elongate 
form,  with  the  abdomen  terminating  in  a  pair  of  strong,  movable  for- 
ceps. Head  free;  antennae  filiform,  with  from  10  to  30,  rarely  more, 
joints;  mandibles  large,  always  (except  Arixenia)  fitted  for  biting. 
Prothorax  free,  more  or  less  quadrate.  Meso-  and  metathorax  clearly 
separated;  fore  wings  (elytra)  short,  leaving  the  abdomen  exposed, 
heavily  chitinized;  hind  wings  (Fig.  79)  large,  orbicular  or  broadly  oval, 
at  base  with  two  or  three  cells  surrounded  by  heavy  veins;  anal  fan 
very  large,  with  a  number  of  radiating  veins ;  radially  folded  from  near 
the  center,  and  when  at  rest  almost  entirely  covered  by  the  elytra; 
sometimes  one  or  both  sexes  apterous.  Abdomen  long,  very  flexible, 
with  from  eight  to  ten  exposed  segments ;  cerci  forming  the  anal  forceps ; 
one-jointed,  except  in  the  nymphs  of  a  few  genera,  where  they  are 
multiarticulate.  Legs  rather  short;  tarsi  three-jointed,  with  claws. 
Metamorphosis  slight  and  gradual;  terrestrial  in  all  stages.   Earwigs. 

1.  Mandibles  well  developed,  fitted  for  chewing;  cerci  heavily  chitin- 
ized and  opposable  like  the  blades  of  a  pair  of  forceps ;  eyes  well 
developed;  usually  winged;  not  ectoparasitic ;  the  body  shining, 
rarely  noticeably  pubescent.  (Suborder  FORFIC  ULINA)  . .  2 
Mandibles  not  fitted  for  chewing,  toothed  at  tips  and  fringed  with 
bristles  along  the  inner  margin;  cerci  weakly  chitinized;  eyes 
much  reduced;  apterous  species,  the  body  strongly  pubescent, 
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living  as  ectoparasites  on  bats.  (Suborder  ARIXENINA). 
(Arixenia,  malayan) ARIXENIIDiE 

2.  Metapygidium  and  telson  present  as  two  small  plates  behind  the 

pygidium,  or  else  all  three  are  fused  together  with  the  tenth 
tergite  to  form  a  large  horizontal  plate  (squamo pygidium); 
pygidium  simple,  never  with  complex  processes;  sedceagus  of 

male  double 3 

Metapygidium  and  telson  not  developed  or  vestigial;  pygidium 
well  developed,  often  with  complex  processes;  aedceagusof  male 
a  single  median  piece.        (EUDERMAPTERA) 16 

3.  Squamopygidium  absent,  the  pygidium,  metapygidium  and  telson 

all  present  as  separate  plates;  body  not  strongly  flattened  (ex- 
cept Platylabiidse).   (PROTODERMAPTERA) 4 

Squamopygidium  developed;  hind  wing  with  an  oblique  branch  in 
the  large  basal  cell;  body  very  strongly  flattened;  a  large  scutel- 
lum  visible  between  the  elytra  at  base.  (If  elytra  and  scutellum 
are  absent,  see  Gonolabis,  couplet  13).  (Apachyus  (Figs.  68,  74) 
indomal.,  Austr.;  Dendroiketes,  ind.).  (Superfamily  APACHY- 
OIDEA)  (PARADERMAPTERA) APACH YIDM 

4.  Metapygidium  and  telson  not  reduced,  nearly  as  large  as  the  rel- 

atively small  pygidium;  head  depressed,  truncate  or  concave 
and  not  emarginate  behind;  femora  compressed  and  generally 
keeled.      (Superfamily     PYGIDICRANOIDEA)     (PYGIDI- 

CRA  NALES) 5 

Metapygidium  and  telson  much  reduced  in  size,  greatly  smaller 
than  the  pygidium  which  is  relatively  very  large;  femora  not 
compressed  or  keeled.  (Superfamily  LABIDUROIDEA)  (LAB- 
IDURALES) 10 

5.  Femora  keeled 6 

Femora  not  keeled 9 

6.  Antennae  with  from  15  to  25  joints,  the  fifth  and  sixth  joints  elon- 

gate (Fig.  73) 7 

Antennae  with  25  to  35  joints,  the  fifth  and  sixth  short,  transverse 
or  quadrate  (Fig.  78) 8 

7.  Both  elytra  and  hind  wings  absent;  metasternum  truncate  behind; 

nymphs  with  forceps-like  cerci.  (Anatelia  (Fig.  73),  Canary 

Isl.;  Challia,  North  China) ANATELIID^J 

Elytra  always,  and  hind  wings  usually  perfect;  metasternum  sin- 
uate or  excavated  behind;  nymphs  with  long,  many-jointed 
cerci,  not  forceps-like.   (Diplatys,  tropicopol.). 

DIPLATYID-ffi 


BRUES   AND   MELANDER:    CLASSIFICATION   OF   INSECTS 


67 


Figs.  65-79.    Dermaptera 


65.  Burriola  (Burr)  Cheliduridae. 

66.  Timomenus  (Burr)  Ancistrogastridse. 

67.  Esphalmenus  (Burr)  Esphalmenidee. 

68.  Apachyus  (Burr)  Apachyidse. 

69.  Labidura  (Burr)  Labiduridse. 

70.  Doru  (Burr)  Forficulidse. 

71.  Propyragra  (Burr)  Pyragridse. 

72.  Allostethus,  underside  of  head  and  thorax  (Burr)  Allostethidse. 

73.  Anatelia,  antenna  (Burr)  Anateliidse. 

74.  Apachyus,  wing  (Tillyard)  Apachyidse. 

75.  Esphalmenus,  underside  of  thorax  (Burr)  Esphalmenidae. 

76.  Ancistrogaster,  base  of  antenna  (Burr)  Ancistrogastridae. 

77.  Mesasiobia,  tarsus  (Burr)  Anechuridse. 

78.  Karschiella,  antenna  (Burr)  Karschiellidse. 

79.  Forficula,  wing.  ForficuUdse. 
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8.  Antennae  unusually  thick;  fourth  to  sixth  joints  transverse  (Fig. 

78);  nymphs  with  jointed  cerci.    (Karschiella,   Bormansia, 

ethiop.) KARSCHIELLID-ffi 

Antennae  not  very  thick;  fourth  to  sixth  segments  short,  but  not 
transverse;  cerci  of  nymphs  forceps-like,  not  jointed.  (Pygidi- 
crana,  neotro.p;  Kalocrania,  malay.;  Dicrana,  ethiop.,  in- 
doaustr.;  Cranopygia,  ind.) PYGIDICRANID.ffi 

9.  Prosternum  convex,  more  or  less  acute  anteriorly;  new  world 

species,  the  body  pubescent.  (Fig.  71).  (Pyragra,  Pyragrop- 
sis,  Echinopsalis,  Propyragra,  neotrop.).  ..  .PYRAGRID.® 
Prosternum  not  acute  anteriorly;  old  world  species,  the  body 
clothed  with  short,  stiff  bristles.  (Echinosdma,  ethiop.,  in- 
doaustr.) ECHINOSOMATID.ffi 

10.  Body  not  very  strongly  flattened;  forceps  (cerci)  not  flattened 

nor  sickle-shaped 11 

Body  very  strongly  flattened;  forceps  strongly  flattened  and 
sickle-shaped;  elytra  perfectly  developed,  the  hind  wings 
short;  antennae  19-20  jointed.  (Platylabia,  indomal.).  (PAL- 
tCIDM) PLATYLABIIDJE 

11.  Mesosternum  strongly  narrowed  behind  (Fig.  72);  stout  species, 

sometimes  without  elytra  and  wings.    (Allostethus,   Gono- 

labidura,  Allostethella,  malay.) ALLOSTETHIDiE 

Mesosternum  not  strongly  narrowed  behind 12 

12.  Prosternum  not  narrowed  behind 13 

Prosternum  narrowed  behind  (Fig.  75);  without  wings  or  elytra; 

abdomen  of  male  much  widened  apically  (Fig.  67).    (Esphal- 
menus,  neotrop.,  ethiop.;  Gonolabina,  neotrop.). 

ESPHALMENID^l 

13.  Mesosternum  rounded  behind;  rather  stout  species,  winged  or 

apterous.    (Anisolabis,  cosmop.;  Psalis,  Gonolabis,  Eubor- 
ellia,  neotrop.,  ethiop.,  ind.).    (PSALID^,  ANISOLABIDM) 

PSALIDID.fi 
Mesosternum  truncate  behind 14 

14.  Antennae  with  more  than  twenty-five  joints;  elytra  always  and 

wings  usually  present.    (Fig.  69).    (Labidura,  cosmop.;  Nala, 
old  world;  Forcipula,  widespr.;  Tomopyga,  indomal.). 

LABIDURID2E 
Antennae  with  ten  to  fifteen  joints;  without  elytra  or  wings 15 

15.  Last  dorsal  segment  truncate.    (Idolopsalis,  neotrop.;  Pseudi- 

solabis,  indoaustr.;  Parisolabis,  Austr.).  .  PARISOLABIDiE 
Last  dorsal  segment  bifid;  slender  species  with  long  legs.    (Cten- 
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isolabis,  Brachylabis,  Antisolabis,  ethiop.,  Austr.;  Nanni- 
solabis,  ind.;  Metisolabis,  ethiop.,  ind.;  Leptisolabis,  wide- 
spr.) BRACHYLABID-ffi 

16.  Second  joint  of  tarsi  simple,  not  lobed  nor  dilated.   (Superfamily 

LABIOIDEA)  {LABI ALES) 17 

Second  joint  of  tarsi  lobed  01  dilated.  (Superfamily  FORFICU- 
LOIDEA)  (FORFIC  ULALES) 23 

17.  Elytra  with  a  sharp  keel  or  a  row  of  minute  tubercles  near  the 

lateral  margin 18 

Elytra  not  thus  keeled 21 

IS.    Tarsi  long  and  very  slender;  elytra  granulose,  the  keel  formed  by 
a  row  of  minute  tubercles.    (Pericdmus,  neotrop.). 

PERICOMID-ffi 

Tarsi  short  and  relatively  thick;  elytra  smooth,  with  a  sharp 

keel 19 

19.  Antenna3  with  the  joints  cylindrical 20 

Antenna?  with  the  joints  enlarged  apically  or  clavate.    (Nesogas- 

ter,  malay.,  Austr.) NESOGASTRID^I 

20.  Abdomen  of  male  with  the  sides  parallel;  elytra  entire,  not  ab- 

breviated; antenna?  16-to  20-jointed;  old  world  species  of  slen- 
der form.   (Vandex,  ethiop.) VANDICID^l 

Abdomen  of  male  broadened  at  the  middle;  antenna?  with  12-15 
joints;  elytra  abbreviated;  new  world  species  of  stout  form. 
(Strongylopsalis,  neotrop.) STRONG YLOPSALIDID-ffi 

21.  Body  not  strongly  flattened ; 22 

Body  strongly  flattened.    (Sparatta,  Parasparatta,  Prospar- 

atta,  neotrop.;  Auchenomus,  ethiop.,  malay.). 

SPARATTID^: 

22.  Head  transverse,  the  median  and  frontal  sutures  strong  and  deep; 

eyes  large  and  prominent.  (Spongiphora,  Purex,  neotrop.; 
Vostox,   Am.;    Spongovostox,   tropicopol.;   Marava,   austro- 

mal.) SPONGIPHORIDiE 

Head  narrow,  the  sutures  weak  or  obsolete;  eyes  small,  no  longer 
than  the  first  joint  of  the  antenna?.  (Labia,  cosmop.;  Prolabia, 
tropicopol.;  Larex,  neotrop.;  Chsetospania,  ethiop.,  indo- 
austr.;  Andex,  Austr.) LABIID-ffi 

23.  Second  joint  of  tarsi  with  a  narrow  lobe  produced  beneath  the  third 

joint;  moderately  stout  or  robust  species.  (Chelisodoches, 
ethiop.,  indoaustr.;   Enkrates,  Proreus,  indomal.;   Soleno- 

soma  ind.;  Kleiduchus,  Ausrt.) CHELISODOCHID.ffi 

Second  joint  of  tarsi  with  a  dilated  lobe  on  each  side  (Fig.  77) .  .  24 
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24.  Sternal  plates  strongly  transverse;  elytra  much  reduced  in  size; 

abdomen  depressed  and  dilated;  pygidium  transverse.  (Fig.  65). 
(Chelidura,   Burriola,  palsearc,  Mesochelidura,  palsearc, 

ethiop.)    CHELIDURID^E 

Sternal  plates  not  very  decidedly  transverse 25 

25.  Antennal  joints  not  very  long  and  slender,  the  fourth  often  much 

shorter  than  the  third  and  the  first  much  shorter  than  the 

head 26 

Antennal  joints  all  long  and  slender;  fourth  not  shorter  than  the 
third;  first  longer  and  thicker  than  the  others  (Fig.  76) 29 

26.  Meso-  and  metasternum  and  pygidium  broad;  forceps  remote, 

not  depressed;  elytra  entire  or  abbreviated.    (Fig.  77).    (Ane- 

chura,    Mesasiobia,  palsearc,  neotrop.;   Pseudochelidura, 

palsearc;  Pterygida,  Allodahlia,  indomal.) .  ANECHURID.ffi 

Meso-  and  metasternum  quadrate  or  narrow;  pygidium  narrow.  27 

27.  Abdomen  cylindrical,  not  depressed 28 

Abdomen  depressed;  forceps  flattened  or  cylindrical;  mesosternum 

rounded  posteriorly;  antennas  with  12-15  joints;  elytra  rarely 
shortened.  (Fig.  70).  (Forficula,  holarc,  ethiop.,  indomal. 
(F.  auricularia,  European  earwig) ;  Chelidurella,  Apterygida, 
palsearc,  ethiop.;  Doru,  Amer.,  Austr. ;  Skalistes,  neotrop.; 
Hypurgus,  indomal.) FORFICULIDjE 

28.  Elytra  entire,  not  shortened;  mesosternum  rounded  posteriorly; 

old  world  species.     (Eudohrnia,  ind.;  Kosmetor,  indomal.). 

EUDOHRNIID2E 
Elytra  abbreviated;  nusosternum  truncate.  (Neolobophora, 
neotrop.;  Archidux,  ethiop.) NEOLOBOPHORID.ffi 

29.  Sternal  plates  generally  transverse,  at  least  relatively  broad;  meta- 

sternum truncate;  abdomen  and  forceps  depressed;  new  world 
species.    (Fig.  76).    (Ancistrogaster,  Vlax,  Praos,  Tristan- 

ella,  Paracosmia,  neotrop.) ANCISTROGASTRID.ffi 

Sternal  plates  narrow;  metasternum  narrow,  excavated  poste- 
riorly   30 

30.  Abdomen  but  little  depressed,  surface  rather  convex;  legs  long  and 

slender;  pygidium  narrow;  forceps  remote,  slender.  (Fig.  66). 
(Dinex,  neotrop.;  Timomenus,  Eparchus,  Cordax,  indomal.; 
Opisthocosmia,  ethiop.,  malay. ;  Thalperus,  ethiop.). 

OPISTHOCOSMinXffi 
Abdomen  depressed  and  rather  dilated;  legs  short;   pygidium 
strongly  transverse.    (Diaperasticus,  ethiop.). 

DIAPERASTICIDfll 
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ORDER  DIPLOGLOSSATA 

(DERMODERMAPTERA) 

Moderate-sized,  flattened,  wingless  species  living  as  external  para- 
sites of  rodents.  Head  horizontal,  semicircular,  with  the  mouth  open- 
ing below.  Mandibles  strong,  dentate;  maxillae  and  labium  well  de- 
veloped, their  palpi  five-  and  three-jointed  respectively.  Antennas 
rather  short,  filiform,  with  the  basal  joint  gieatly  elongated.  Thoracic 
segments  expanded  laterally  into  flattened  plates;  pro  thorax  large, 
free.  Legs  similar,  stout  and  short;  coxae  small,  separated;  tars>  three- 
jointed,  with  claws.  Cerci  long,  filiform,  but  unsegmented.  Meta- 
morphosis imperceptible,  the  females  viviparous;  living  as  external 
parasites  of  rodents. 

One  family.   (Hemimerus,  South  Africa) HEMIMERID^! 
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ORDER  THYSANOPTERA 

(PH  YSOPODA) 

Small  or  minute,  usually  depressed,  slender  insects  with  the  wings 
often  reduced  in  size,  and  frequently  capable  of  jumping,  feeding  gen- 
erally on  plant  sap,  or  more  rarely  on  animal  juices.  Head  vertical, 
free;  eyes  well  developed;  usually  three  ocelli;  mouthparts  fitted  for 
sucking,  inferior,  asymmetrical,  consisting  of  a  triangular  clypeus  fused 


Figs.  SO-83.     Thysanoptera 

80.  Heliothrips  (Russell)  Thripidse. 

81.  Euthrips,  apex  of  abdomen  of  female,  showing  ovipositor  (Russell). 

82.  Thrips  Thripidse. 

83.  Cephalothrips,  head.    (Peterson). 

with  the  bases  of  the  maxillae  to  form  a  sheath  that  encloses  the  man- 
dibular and  maxillary  setae.  Prothorax  free;  wings  four,  similar,  nar- 
row, with  few  or  no  veins,  closely  fringed  with  long  bristles,  often 
vestigial  or  absent.  Legs  similar;  tarsi  one-  or  two-jointed,  with  one 
or  two  claws,  and  with  a  bladder-like  or  hoof-like  enlargement  at  tip. 
Abdomen  with  ten  visible  segments;  terminal  one  frequently  tubular; 
basal  one  often  closely  attached  to  the  thorax.  Ovipositor  present  or 
absent,  when  present  consisting  of  four  more  or  less  parallel,  often 
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strongly  curved  pieces.  Metamorphosis  gradual,  the  nymphs  very 
similar  to  the  adult;  wings  developing  externally;  penultimate  instar 
often  quiescent. 

1.  Wing  surface  microscopically  hairy;  wings  usually  present,  fore 

wing  with  a  marginal  vein  and  at  least  one  longitudinal  vein 
attaining  the  wing  tip;  last  abdominal  segment  rarely  tubular, 
in  the  female  usually  conical  and  longitudinally  divided  beneath, 
in  the  male  usually  rounded  at  tip;  ovipositor  present,  saw-like, 

composed  of  four  pieces.   (Suborder  TEREBRANTIA) 2 

Wing  surface  bare,  without  pubescence;  fore  wing  veinless,  or  at 
most  with  a  single,  abbreviated  median  vein,  wings  often  absent; 
last  abdominal  segment  tubular  in  both  sexes  and  not  divided 
beneath;  no  ovipositor.   (Suborder  TUBULIFERA) 10 

2.  Ovipositor  curved  upwards;  wings  usually  broad,  with  the  tips 

rounded;  body  not  flattened;  antennae  nine-jointed 3 

Ovipositor  curved  downwards;  wings  when  present  narrower  and 
almost  always  pointed  at  tips ;  body  more  or  less  flattened ;  an- 
tennae six-  to  nine-jointed.  (THRIPOIDEA) 6 

3.  Labial  palpi  with  fewer  joints  than  the  maxillary  palpi;  all  joints 

of  antennae  usually  freely  movable 4 

Labial  palpi  with  the  same  number  of  joints  as  the  maxillary  palpi, 
or  with  one  more  joint;  last  three  to  five  joints  of  antennae 
closely  united,  not  freely  movable 5 

4.  Maxillary  palpi  with  seven  or  eight  joints;  labial  palpi  with  three 

to   five  joints.     (Desmothrips,    Austr.;    Orothrips,    nearc; 

Stomatothrips) OROTHRIPID^ 

Maxillary  palpi  with  three  joints;  labial  palpi  with  two  joints. 
(Melanothrips,  palaearc;  Ankothrips,  widespr.;  Crano- 
thrips,  Austr.) MELANOTHRIPID^E 

5.  Antennae  extremely  long  and  slender,  the  third  joint  at  least  ten 

times  as  long  as  thick  and  as  long  as  the  head  (Fig.  84),  joints 
three  and  four  without  elongated  sensory  areas ;  fore  wing  slen- 
der, without  crossveins;  anterior  ocellus  absent  or  very  small. 
(Franklinothrips,  nearc,  ethiop.;Corynothripoides,ethiop.). 

FRANKLINOTHRIPIDwffi 
Antennae  much  shorter;  joints  three  and  four  with  elongated  sen- 
sory areas;  wings  broader,  the  fore  wing  with  distinct  cross- 
veins;  three  well  developed  ocelli.    (iEolothrips,  Archseolo- 
thrips,  Rhipidothrips).  (COLEOPTRATIDJE). 

-ffiOLOTHRIPIDtfl 
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6.  Antennse  nine-jointed,  sometimes  apparently  ten-jointed,  without 

an  apical  stylus;  front  tarsus  with  a  claw-like  projection  at  the 
base  of  the  second  joint;  third  and  fourth  joints  of  antennse 
enlarged,  conical.    (Heterothrips,  Am.). 

HETEROTHRIPIDiE 
Antenna?  six-  to  eight-jointed,  rarely  with  the  second  joint  divided 
by  a  suture  so  that  the  antennas  appear  to  be  nine-jointed;  an- 
tennas usually  with  a  one-  or  two-jointed  style  at  apex  (Fig.  88) ; 
front  tarsus  simple,  without  appendage  on  second  joint;  third 
and  fourth  joints  of  antennas  not  conical 7 

7.  Antennas  not  moniliform,  six-  to  eight-jointed,  always  with  apical 

style;  pronotum  simple  above,  without  longitudinal  sutures; 
front  and  hind  femora  slender;  ovipositor  almost  always  well 

developed 8 

Antennas  moniliform  (Fig.  85),  eight-jointed,  without  apical  style; 
pronotum  with  a  longitudinal  suture  at  each  side;  front  and 
hind  femora  greatly  thickened  (Fig.  87);  ovipositor  much  re- 
duced.   (Merothrips,  nearc,  neotrop.) .  .  MEROTHRIPID.ffi 

8.  Sixth  joint  of  antennas  well  developed,  usually  as   large  as  or 

larger  than  the  fifth  (Fig.  88) " 9 

Sixth  or  sixth  and  seventh  joints  of  antennas  very  small,  style- 
like, very  much  smaller  than  the  fifth.  (Ceratothrips,  palasarc). 

CERATOTHRIPID-ffi 

9.  Last  abdominal  segment  in  female  cylindrical,  very  heavily  chitin- 

ized,  ninth  and  tenth  segments  with  extremely  long,  stout, 
thorn-like  bristles.  (Panchsetothrips,  India;  Dinurothrips, 
Macrurothrips) PANCH.ffiTOTHRIPID.ffi 

Last  abdominal  segment  in  female  conical,  weakly  chitinized, 
rarely  more  heavily  chitinized  than  the  preceding  segments; 
ninth  and  tenth  segments  never  with  large  thorn-like  bristles. 
(Figs.  80,  88,  90).  (Heliothrips,  Thrips,  Frankliniella, 
Anaphothrips,  Physothrips  and  many  other  genera).  (STEN- 

OPTERWM) THRIPID.ffi 

10.  Maxillary  palpi  two-jointed;  antennas  with  seven  or  eight,  usu- 
ally eight  joints;  middle  coxas  further  apart  than  the  other 
pairs 11 

Maxillary  palpi  one-jointed;  antennas  with  four  to  seven  joints; 
hind  coxas  further  apart  than  the  other  pairs.  (Fig.  86).  (Uro- 
thrips,  ethiop.;  Stephanothrips,  ethiop.,  neotrop.;  Brady- 
thrips,  neotrop.;  Bebelothrips,  palasarc).  (UROTHRIPOI- 
DEA)  UROTHRIPIDa: 
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11.   Eighth  segment  of  abdomen  without  peg-shaped  projections  on  the 

posterior  edge 12 

Eighth  abdominal  segment  with  long,  posteriorly  directed,  peg- 
shaped  projections  along  the  posterior  edge;  last  segment  of 
abdomen  extremely  short  and  stout.    (Chirothripoides). 

CHIROTHRIPOIDID.ffi 


Figs.  84-90.    Thysanoptera 

84.  Franklinothrips,  antenna  (Hood)  Franklinothripidae. 

85.  Merothrips,  antenna  (Hood)  Merothripidae. 

86.  Bradythrips,  apex  of  abdomen  of  female  (Hood)  Urothripidae. 

87.  Merothrips,  leg  (Hood)  Merothripidae. 

88.  Frankliniella,  antenna  (Karny)  Thripidae. 

89.  Pygothrips,  apex  of  abdomen  of  female  (Hood)  Pygothripidse. 
90  Thrips,  head  and  anterior  part  of  thorax  (Shaw)  Thripidae. 


12.  Head  not  produced  anteriorly  in  front  of  eyes;  vertex  not  sharply 
conical,  rarely  prominently  overhanging  the  base  of  the  an- 
tenna?   13 

Head  more  or  less  produced  in  front  of  the  eyes;  vertex  conical, 
usually  prominently  overhanging  the  base  of  the  antenna?  and 
bearing  the  front  ocellus  at  its  extremity;  usually  with  a  strong 
bristle  in  front  of  the  eye.  (Idolothrips,  Gigantothrips, 
Actinothrips)  IDOLOTHRIPID-ffi 
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13.  Male  with  a  stout  tubular  projection  at  each  side  of  the  sixth 

abdominal  segment.     (Megathrips,  Bacillothrips,  Megalo- 

thrips)  MEGATHRIPID-ffi 

Sixth  abdominal  segment  of  male  simple,  without  a  tubular  pro- 
jection laterally 14 

14.  Last  abdominal  segment  greatly  elongated,  about  as  long  as  the 

remainder  of  the  abdomen  and  three  or  four  times  as  long  as  the 
head.    (Hystrichothrips,  Holurothrips). 

HYSTRICHOTHRIPIDtfl 
Last  abdominal  segment  much  shorter,  never  greatly  lengthened.  15 

15.  Last  abdominal  segment  short,  swollen,  rounded  on  the  sides;  pre- 

ceding segments  very  much  shorter  than  wide  (Fig.  89).   (Pygo- 

thrips,  Austr.) P YGOTHRIPID-ffi 

Last  abdominal  segment  tubular,  slightly  narrowed  apically,  pre- 
ceding segments  not  transversely  linear,  the  ninth  usually  but 
little  wider  than  long 16 

16.  Third  joint  of  antenna?  with  a  strong  crest-like  ring  of  large  sense 

cones  at  apex.    (Ecacanthothrips,  Indomal.;   Ormothrips). 

ECACANTHOTHRIPIDtfl 

Sense  organs  of  third  joint  no  more  strongly  developed  than  those 

of  the  other  joints 17 

17.  Sensory  cones  of  antennae  unusually  long  and  acute,  each  with  an 

accessory  cone  or  a  long,  slender  bristle,  the  joints  which  bear 
the  cones  much  swollen;  eyes  very  much  enlarged,  contiguous. 

(Eupatithrips,  Sedulothrips) EUPATITHRIPID-ffi 

Sensory  cones  not  remarkably  developed;  eyes  much  smaller. 
(Phldeothrips,  Trichothrips,  Liothrips,  Acanthothrips, 
Zygothrips,  and  many  others) PHL<EOTHRIPID.ffi 
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ORDER  BLATTARLffi 

(OOTHECARIA,  CURSORIA,  BLATTOIDEA) 

Moderate-sized  or  large,  sometimes  very  large,  rarely  very  small, 
broadly  oval,  flattened,  quick-running  insects.  Head  free  but  inflexed 
so  as  to  be  nearly  or  quite  concealed  beneath  the  pronotum,  the  mouth 
posterior  or  nearly  so.  Mandibles  strong,  toothed;  maxillae  well  de- 
veloped, bilobed,  with  five-jointed  palpi;  labial  palpi  three-jointed; 
eyes  usually  well  developed,  usually  two  ocelli;  antennae  long,  fila- 
mentous, many-jointed.  Prothorax  large,  movable,  usually  transverse; 
meso-  and  metathorax  subequal,  not  freely  movable.  Wings  often 
absent  or  much  reduced  in  size;  when  present,  overlapped  on  the 
abdomen;  fore  wings  parchment-like,  containing  many  veins;  hind 
wings  with  a  large  anal  lobe,  clearly  separated  from  the  rest  of  the  wing 
and  radially  folded.  Legs  strong,  similar,  coxae  large;  tibiae  usually 
strongly  spinose;  tarsi  five-jointed.  Abdomen  with  ten  tergites  of 
nearly  equal  size,  broadly  attached  at  the  base  and  not  very  freely 
movable;  cerci  prominent  and  jointed.  Metamorphosis  slight.  Roaches. 

1.   Middle  and  hind  femora,  or  at  least  the  hind  femora,  with  several 

evident  marginal  spines  beneath 2 

Middle  and  hind  femora  unarmed  beneath,  or  furnished  only  with 
hairs  and  bristles,  or  with  one  or  two  apical  or  subapical 
spines 8 
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2.  Females  with  the  seventh  ventral  segment  divided  posteriorly  to 

form  a  valvular  apparatus 3 

Seventh  ventral  segment  of  female  large,  undivided,  and  rounded.4 

3.  Moderate  to  large,  heavily  pigmented  species,  with  eyes;  tenth 

dorsal  segment  of  the  male  more  or  less  quadrangular,  often 
impressed,  or  emarginate  behind.  Mainly  tropical.  (Blatta, 
cosmop.  (B. orientalis, Oriental  cockroach);  Eurycotis,neotrop.; 
Polyzosteria,  austr.;  Methana,  ethiop.,  indoaustr.;  Deropel- 
tis,  ethiop.;  Periplaneta  (Fig.  92)  cosmop.  (P.  americana, 
American  cockroach,  P.  amtralasice,  Australian  cockroach). 
(PERIPLANETIN&) BLATTID-ffi 


Figs.  91-92.    Blattariae 


91.  Blatella.    Phyllodromiidse. 

92.  Periplaneta,  wings.  Blattidse. 


Small,  colorless,  cave-inhabiting  species,  with  the  eyes  vestigial 
or  absent;  wings  reduced  or  absent;  tenth  dorsal  segment  of  the 
male  elongate  triangular  and  emarginate  behind.  (Nocticola, 
Spelseoblatta,  indomal.) NOCTICOLID^i 

Moderate  to  large  species,  not  living  in  ant  nests;  antennal  joints 
short 5 

Very  small,  wingless  or  subapterous  species,  2  to  5  mm.  in  length, 
living  in  ant  nests;  entire  body  covered  with  loose  hairs;  legs 
stout,  the  tibiae  heavily  spined;  antennal  joints  much  longer 
than  wide.  Neotropical.  Ant  guests.  (Attaphila  (Figs.  98,  99)). 

ATTAPHILIDJE 

Tenth  dorsal  segment  of  both  sexes  usually  transverse  and  narrow; 
hind  wings  when  present  with  an  apical  field;  fore  wings  with  the 
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branches  of  M  and  Cu  strongly  oblique  and  leading  toward  the 
hind  margin;  hind  femora  usually  sparsely  armed  with  spines 
beneath.  (Ectobia,  cosmop.;  Anaplecta,  Pseudectobia,  neo- 
trop.,  ethiop.,  indomal.;  Hololampra,  holarc.,  ethiop.). 

ECTOBIIDiE 
Tenth  dorsal  segment  of  both  sexes  more  or  less  produced,  tri- 
angular or  emarginate;  hind  femora  usually  strongly  spined 
beneath 6 

6.  Tenth  dorsal  segment  of  both  sexes  triangular  and  entire,  the  cerci 

distinctly  projecting 7 

Tenth  dorsal  segment  of  the  male  more  or  less  quadrate,  with  ob- 
tuse angles,  that  of  the  female  broadly  rounded  or  lobate,  the 
cerci  not  projecting;  tarsi  with  distinct  pulvilli.  (Calolampra, 
widespr.;  Epilampra,  neotrop.;  Leurolestes,  Phlebonotus, 
Phoraspis,  Hyrophicndda  (Fig.  97),  neotrop.;  Homalop- 
terus,  indomal.,  neotrop. ;  Heterolampra,  ethiop.,  indoaustr.). 
(PH0RASP1DIDM)   EPILAMPRID.ffi 

7.  Pronotum  and  fore  wings  smooth;  hind  wings  with  the  radial  vein 

usually  emitting  several  parallel  costal  veins;  pulvilli  absent. 
(Caloblatta,  Pseiidomops,  neotrop.;  Blatella  (B.  germdnica, 
Crotonbug)  (Figs.  91,  95),  Ischnoptera,  Loboptera,  Phyllo- 
drdmia,  Temnopteryx,  cosmop.;  Ellipsidion,  austr.).(P&E£7- 

DOMOPIDM) PHYLLODROMIID-ffi 

Pronotum  and  fore  wings  covered  with  a  silky  pile;  hind  wings 
with  the  radial  vein  emitting  irregular  costal  veins;  pulvilli 
present;  usually  large  species.  Neotropical.  (Megaloblatta, 
Nyctibora,  Heminyctibora) NYCTIBORID-ffi 

8.  Abdomen  with  the  seventh  segment  normal,  not  enclosing  the 

terminal  segments,  the  cerci  and  at  least  the  tenth  dorsal  seg- 
ment free 9 

Abdomen  with  the  seventh  segment  of  both  sexes  broadly  rounded, 
triangular  and  enclosing  the  terminal  segments  and  also  the 
cerci;  tibiae  short  and  strongly  bristly;  wingless  and  greatly  con- 
vex species.  (Cryptocercus^Fig.  94),  nearc). 

CRYPTQCERCID.ffi 

9.  Hind  wings  twice  as  long  as  the  fore  wings,  with  a  transverse  fold 

at  the  middle  through  which  the  veins  continue  to  the  apex, 
folded  in  repose;  fore  wings  elytra-like,  with  weak  venation; 
insects  resembling   dytiscid  beetles.     (Diploptera    (Fig.   93) 

austromal.) DIPLOPTERID-ffi 

Hind  wings  without  a  middle  transverse  fold  through  which  the 
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veins  continue  to  the  apex,  sometimes  with  an  apical  triangular 

field 10 

10.  Tenth  dorsal  segment  semicircular,  broadly  produced,  its  hind 
margin  more  or  less  strongly  dentate;  last  ventral  segment  of  the 
male  very  small,  without  styles;  legs  robust,  the  front  pair 
fossorial,  tibire  strongly  spinose,  tarsi  relatively  short,  without 
arolia;  costal  margin  of  the  fore  wings  split,  wings  often  reduced. 
(Panesthia,  Salganea,  indoaustr.;  Geoscapheus,  austr.). 

PANESTHIIDiE 
Last  dorsal  segment  without  produced  and  dentate  hind  margin. 11 


97  X^         B8^P" 
Figs.  93-99.    Blattarise 

93.  Diploptera  (Tillyard)  Diplopteridse. 

94.  Cryptccercus,  dorsal  outline  (Hebard)  Cryptocercida?. 

95.  Blatella,  hind  wing.  Phyllodromiidse. 

96.  Cocoblatta  (Saussure)  Blaberidse. 

97.  Hyporhicnoda  (Hebard)  Epilampridse. 

98.  Attaphila,  dorsal  view  (Wheeler)  Attaphilidae. 

99.  Attaphila,  ventral  view  (Wheeler)  Attaphilidae. 


11. 


12. 


Hind  wings  with  an  area  between  Cu  and  A  capable  of  being 
folded,  the  anal  fold  large;  small  species 12 

Hind  wings  without  a  cubital  fold  or  at  most  with  an  indication  of 
one,  or  the  wings  reduced 13 

Fore  wings  with  the  branches  of  M  and  Cu  directed  toward  the 
hind  margin,  anal  area  small,  with  few  veins  extending  to  the 
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margin,  costal  area  short.  (Chorisoneura,  Am.;  Choristima, 
austr.;  Anaptycha,  Hemipterota,  neotrop.). 

CHORISONEURID^I 
Fore  wings  with  the  branches  of  M  and  Cu  directed  toward  the 
apical  margin,  costal  area  usually  long  and  narrow.   (Areolaria, 
malay.;  Hypnorna,  Plectoptera,  neotrop.). 

AREOLARIID.E 

13.  Very  small  species,  5  to  7  mm.  in  length,  living  in  nests  of  ants.  .  14 
Larger  species,  not  myrmecophilous 15 

14.  Flattened,  narrow,  winged  species;  fore  wings  pubescent,  with 

weak  venation,  the  branches  of  M  and  Cu  parallel;  tibia?  with 
long  bristles;  cerci  long  and  jointed.    Neotropical.    (Notho- 

blatta) NOTHOBLATTID-ffi 

Rather  convex  insects  with  abbreviated  fore  wings  and  no  hind 
wings;  tibial  spines  weak;  cerci  short  and  broad.  Ant  guests. 
Neotropical.  (Atticola) ATTIC  OLID^I 

15.  Female  with  the  seventh  ventral  segment  divided  behind  to  form 

a  pair  of  valves 16 

Female  with  the  seventh  ventral  segment  not  forming  a  pair  of 
valves 19 

16.  Large  species;   prothorax  elongate-trapezoidal,   not   tomentose; 

legs  very  long,  the  tibial  bristles  weak;  anal  areas  of  the  hind 
wings  of  the  fully  winged  forms  large  and  plaited  several  times 
in  repose;  fore  wings  with  the  costal  cell  narrow  and  without 
crossveins,  subcosta  long,  reaching  the  middle  of  the  wings. 

(Archiblatta,  Catara,  malay.) ARCHIBLATTID^E 

Insects  not  conforming  to  the  preceding  description ;  anal  area  of 
the  fully  winged  forms  smaller,  folded  only  once  or  twice 17 

17.  Small  species  with  pubescent  thorax;  hind  wings  with  a  pro- 

nounced thickening  surrounding  the  ends  of  the  shortened  sub- 
costa.   Widespread,  tropical.    (Compsddes,  Euthyrrhapha, 

Holocompsa) EUTHYRRHAPHID5I 

Hind  wings  without  nodal  thickening  at  the  end  of  the  subcosta .  18 

18.  Small,   delicate  species;  tibial   bristles  weak;   cerci  long;  veins 

simple  or  few -branched.   (Latindia,  neotrop.). 

LATINDIID.E 
Large  species;  tibial  bristles  strong;  cerci  short;  veins  many- 
branched.   (Homoeogamia,  Am.) HOMtEOGAMIID^ 

19.  Tarsal  claws  without  arolia,  or  with  a  minute  arolium;  tenth  dorsal 

segment  of  the  male  abdomen  more  or  less  deeply  notched ...  20 
Tarsal  claws  with  a  distinct  arolium  between  them 22 
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20.  Prothorax  smooth;  anal  field  of  the  hind  wings  of  the  fully  winged 

forms  large  and  folded  fan-like;  large,  robust,  but  not  greatly 
convex    species.     (Archimandrita,    Blaberus,    Cacoblatta 

(Fig.  96),  Blaptica,  neotrop.) BLABERID^I 

Prothorax  hairy;  anal  field  of  the  hind  wings  of  the  fully  winged 
forms  smaller,  folded  only  once  or  twice 21 

21.  Tenth  dorsal  segment  of  the  male  abdomen  transverse,  often  con- 

stricted at  the  middle;  large,  broadly  convex  species.    (Poly- 

phaga,  palmare.,  indomal.,  ethiop.) POLYPHAGID.ffi 

Tenth  dorsal  segment  more  or  less  produced,  its  hind  margin 
notched;  broad  beetle-like,  showy  insects.   (Corydia,  indomal.). 

CORYDIID.ffi 

22.  Dorsal  segments  of  the  abdomen  with  protruding  lateral  angles; 

tenth  dorsal  segment  quadrangular  and  medially  notched  be- 
hind. (Panchlora,  neotrop.,  ethiop.;  Gyna,  ethiop.;  Leuco- 
phsea.ind.;  Nauphdeta,  ethiop.,  neotrop.;  Pucnoscellus,  ind.; 

Oniscosoma,  austr.) PANCHLORID.® 

Abdominal  segments  without  projecting  lateral  angles ;  tenth  dor- 
sal segment  transverse,  its  hind  margins  straight  or  rounded.  .23 

23.  Hind  wings  more  or  less  pointed  or  with  a  much  produced  apical 

field  into  which  the  cubital  branches  do  not  enter.   (Oxyhaloa, 

ethiop.,  neotrop.) OXYHALOID£: 

Hind  wings  with  rounded  tip  and  no  specialized  apical  field. 
(Elliptoblatta,  Stenopilema,  ethiop.;  Hormetica,  Am.; 
Perisphseria,  indomal.;  Parasphseria,  neotrop.). 

PERISPH.ERIIDJE 
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ORDER  MANTODEA 

(MANTOIDEA) 

Moderate-sized  or  large  insects  of  predatory  habits;  the  front  legs 
very  long,  with  the  femora  and  tibiae  usually  heavily  spined  and  cap- 
able of  being  folded  closely  together  to  grasp  the  prey.  Body  elongate, 
sometimes  very  slender  and  usually  flattened.  Head  freely  movable, 
not  inserted  in  the  pro  thorax;  eyes  prominent,  usually  three  ocelli; 
mandibles  strong,  the  mouthparts  inferior,  rarely  turned  forwards; 
antennae  long  and  filamentous,  many-jointed,  rarely  pectinate  in  cer- 
tain males.  Prothorax  long  or  very  long,  freely  movable,  sometimes 
with  the  sides  expanded ;  meso-  and  metathorax  shorter,  of  about  equal 
length,  not  freely  movable.  Four  wings,  overlapping  on  the  abdomen, 
sometimes  much  reduced  or  absent,  especially  in  the  female ;  venation 
complex,  fore  wings  usually  considerably  smaller  than  the  hind  pair  and 
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of  stouter  consistency.  Tarsi  almost  always  five-jointed,  terminating 
in  two  claws;  femora  and  tibiae  sometimes  with  expanded  margins. 
Abdomen  elongate  oval  or  long  and  cylindrical,  the  terminal  segments 
not  abbreviated,  tenth  tergite  forming  a  supra-anal  plate;  cerci  usually 
jointed,  never  very  long.  Metamorphosis  incomplete;  habits  similar 
throughout  development.  Praying  mantids,  Soothsayers. 

A  single  family MANTIDiE ' 

1.  Front  tibia?  without  an  apical  hook,  with  two  rows  of  spines  below; 

cerci  very  long,  many-jointed;  small,  winged  species  with  freely 
movable  head  and  simple  posterior  legs.     (Fig.    109).   (Chse- 

teessa,  neotrop.) CILffiTEESSIN-ffi 

Front  tibia?  with  apical  hook 2 

2.  Front  tibia?  with  one  or  two  long  teeth  on  the  dorsal  side  before 

the  apical  hook,  otherwise  with  only  very  few  spines;  cerci 
simple;  small  slender  species.  (Fig.  105).  (Bantia,  Pseudo- 
musdnia   (  =  Mlonyx),   Bactromantis,    Oligonyx,   neotrop.; 

Haania,  malay.) OLIGONYCHIN^l 

Front  tibia?  without  teeth  above 3 

3.  Front  tibia?  without  rows  of  strong  spines  below,  or  with  only  the 

inner  row  distinctly  developed 4 

Front  tibia?  with  two  rows  of  well  developed  spines  below 5 

4.  Head  with  the  mandibles  directed  forwards,  the  part  behind  the 

eyes  well  developed,  usually  long;  slender,  elongate  species. 
(Fig.  107).     (Compsothespis,  ethiop.,  Austr.;    Cliomantis, 

Austr.)    COMPSOTHESPIN.® 

Head  of  normal  form,  with  protuberant  eyes;  jaws  not  directed 
forwards;  stouter  species  with  the  thorax  comparatively  short. 
(Perlamantis,  palmare;  Amorphoscelis,  ethiop.,  As.,  Austr.). 
(AM0RPH0SCELINJ5)  PERLAMANTIN-ffi 

5.  Front  femora  with  the  spines  of  the  internal  row  equal  or  alter- 

nately long  and  short 6 

Front  femora  with  the  spines  of  the  internal  row  arranged  so  that 
the  long  spines  are  separated  from  one  another  by  a  series  of 
three  short  ones.  Usually  large  species,  with  the  antenna?  bipec- 
tinate  in  the  male  and  the  vertex  prolonged  into  a  more  or  less 
conical  protuberance.  (Fig.  106).  (Empusa,  palsearc;  Idolo- 
morpha,  ethiop.;  Blepharopsis,  ethiop.  As.;  Blepharodes, 
Idolum,  ethiop.)  EMPUSIN-ffi 

1  The  Mantidce  include  an  extensive  series  of  very  diverse  forms  and  have  been  grouped  into  a 
large  number  of  subfamilies  byGiglio-Tos  whose  divisions  have  been  generally  accepted.  These 
together  with  several  others  of  equal  importance  may  be  distinguished  by  the  following  key 
which  follows  the  arrangement  of  Giglio-Tos.  It  seems  probable  that  the  Mantodea  will  soon 
be  regarded  as  comprising  several  families. 
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6.   Hind  tibiae  carinate  above,  or  bearing  several  ridges 7 

Hind  tibiae  smooth,  not  carinate  or  ridged 8 


Figs.  100-105.     Mantodea 

100.  Stagmomantis  (Rehn  and  Hebard)  Mantidae. 

101.  Deroplatys  (Westwood)  Mantidae. 

102.  Angela  (Saussure  and  Pictet)  Mantidae. 

103.  Hoplocorypha  (Rehn)  Mantidae. 

104.  Toxodera.    a,  hind  femur  of  same  (Westwood)  Mantidae. 

105.  Oligonyx  (Saussure  and  Pictet)  Mantidae. 

7.  Hind  tibiae  bearing  three  ridges;  body  brilliantly  metallic;  front 
femora  short  and  broad,  with  a  very  stout  basal  spine;  stout 
species  with  short  prothorax.  (Fig.  10S).  (Metallyticus,  in- 
domal.) METALL  YTICINJE 
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Hind  and  middle  tibiae  with  one  or  two  carina?  above,  except  rarely 
in  the  male;  prothorax  long.  (Fig.  111).  (Oxyopsis,  Pseud- 
oxyops,  Vates,  Stagmatoptera,  neotrop.;  Stenovates,  Popa, 
ethiop.;  .ffithalochroa,  Ceratocrania,  indomal.)  .  VATIN^l 

8.  Front  femora  externally  with  a  series  of  five  to  seven  spines 9 

Front  femora  with  four  spines  in  the  external  row 19 

9.  Front  femora  with  the  first  discoidal  spine  longer  than  the  second; 

very  long  bodied,  slender  species.  (Schizocephala,  indomal.; 
Euchomenella,  Ind.;  Agrionopsis,  ethiop.;  Angela  (Fig.  102), 

neotrop.).   {ANGELINA) SCHIZOCEPHALIN^ 

Front  femora  with  the  first  discoidal  spine  shorter  than  the 
second 10 

10.  Cerci  flattened,  dilated  apically  and  more  or  less  leaf-like;  very 

elongate,  slender  species,  with  the  front  femora  thin.  (Fig.  104). 
(Toxodera,  Euthyphleps,  Loxomantis,  indomal.;  Calamo- 
thespis,  Belomantis,  ethiop.;  Stenophylla,  neotrop.). 

TOXODERINiE 
Cerci  conical  or  compressed,  not  leaf-like 11 

11.  Front  femora  with  three  discoidal  spines 12 

Front  femora  with  four  discoidal  spines 14 

12.  Front  tibiae  with  more  than  eleven  spines  in  the  outer  row;  front 

femora  with  five  external  and  three  discoidal  spines;  small 
species.    (Acontista,  Tithrone,  Astollia,  Callibia,  neotrop.). 

ACONTISTiflUE 
Front  tibiae  with  from  eight  to  eleven  spines  in  the  outer  row.  . .  13 

13.  Frontal  shield  transverse;  pronotum  at  least  as  long  as  the  front 

coxae,  ovally  dilated  or  sometimes  with  the  sides  more  or  less 
parallel.    (Brunneria,  Macromantis,  Photina,  Orthoder- 

ella,  neotrop.;  Iris,  widespr.) PH0TININ5J 

Frontal  shield  subquadrate.    (See  couplet  23). 

EREMIAPHILIN5J,  part 

14.  Supra-anal  plate  very  long,  lanceolate;  hind  femora  and  tibiae 

with  a  few  small  spines  beneath;  body  slender;  pronotum  as 
long  as  the  front  coxae.  (Bolivaria,  Geomantis,  Rivetina 
(=Fischeria),  palaearc;  Deiphobe,  indoaustr.;  Ischnomantis, 

Omomantis,  ethiop.).   (FISCHERIINM) RIVETING 

Supra-anal  plate  short 15 

15.  Front  tibiae  with  six  to  eleven  spines  in  the  outer  row 16 

- »    Front  tibiae  with  more  than  eleven  spines  in  the  outer  row 17 

16.  Front  femora  very  broad,  elliptical,  with  the  upper  margin  strongly 

arcuate;  vertex  conically  elevated  with  a  tubercle  on  each  side 
next  to  the  eye;  pronotum  shorter  than  the  front  coxae  or  barely 
as  long,  with  conical  tubercles  on  the  disk;  small  species.  (Oxy- 
pilus,  Euoxypilus,  ethiop.;  Pachymantis,  Ceratomantis, 
Pseudoxypilus,  indomal.) OX YPILIN.ffi 


BRUES   AND   MELANDER:    CLASSIFICATION    OF   INSECTS  87 

Front  femora  narrower,  more  or  less  triangular;  pronotum  with 
rounded  lateral  dilatations  that  give  it  a  trifoliate  appearance; 
small  species.  (Dystacta,  Gonypetella,  Achlsena,  Telo- 
mantis,  ethiop.) D  YSTACTIN^S 

17.  Eyes  acuminate,  or  the  hind  femora  lobate;  moderate-sized  spec  ies 

colored  like  dry  leaves.   (Metilia,  Decimia,  Acanthops,  Epa- 
phrodita,  neotrop.;  Phyllocrania,  ethiop.;  Parablepharis, 

mal.)  EPAPHRODITIKffi 

Eyes  rounded,  or  the  hind  femora  simple 18 

18.  Frontal  shield  transverse  (see  couplet  13)  .  .  PHQTININiE,  part 
Frontal  shield  subquadrate  (see  couplet  23). 

EREMIAPHILIN^l,  part 

19.  Front  coxa?  with  a  minute  apical  lobe  at  the  front  margin 20 

Front  coxae  without  apical  lobe 21 

20.  Front  femora  triangular,  broad,  not  more  than  three  times  as  long 

as  wide;  small  species,  the  female  often  wingless.    (Pseudomi- 
opteryx,  Mantillica,  Diabantia,  Miobantia,  neotrop.). 

PSEUDOMIOPTERYGIN.E 
Front  femora  slender,  more  than  three  times  as  long  as  broad;  pro- 
notum long  and  narrow,  not  noticeably  dilated;  small  slender 
species.    (Fig.  103).     (Musoniella,  Musonia,  Diamusonia, 
Thespis,  neotrop.;  Hoplocorypha,  ethiop.) THESPIN.ffi 

21.  Front  femora  with  the  two  intermediate  spines  of  the  outer  row 

longer  than  the  others;  pronotum  longer  than  the  front  coxae; 
fore  wings  long  in  the  male,  short  in  the  female;  body  usually 
very  slender.  (See  couplet  9)  .  .  SCHIZOCEPHALIN^I,  part 
Front  femora  with  the  two  intermediate  spines  of  the  outer  row 
not  longer  than  the  others 22 

22.  Front  tibiae  with  four  or  five  spines  in  the  outer  row 23 

Front  tibiae  with  more  than  five  spines  in  the  outer  row 25 

23.  Front  femora  with  the  groove  that  receives  the  tibial  claw  remote 

from  the  base 24 

Front  femora  with  the  claw  groove  close  to  the  base.  (Eremi- 
aphila,  palaearc;  Tarachodes,  Galepsus,  Tarachodula, 
ethiop.;  Parepiscopus,  Didymocorypha.indomal.).  (0RTH0- 
DERtNM,  TARACHODINJE) EREMIAPHILIN^I 

24.  Vertex  not  produced  (see  couplet  20) THESPIN^I,  part 

Vertex  produced  into  an  elongate,  triangular  process.  (Pyrgo- 

mantis,  ethiop.)  (see  couplet  23).  .  EREMIAPHILIN^J,  part 

25.  Lateral  margins  of  pronotum  parallel  or  divergent  in  front  (see 

couplet  23).  (Humbertiella,  Theopompula,  indomal.;  Elsea, 

Theopompa,  ethiop.)   EREMIAPHILIN.ffi,  part 

Lateral  margins  of  pronotum  more  or  less  convergent  in  front .  .   26 

26.  Front  tibiae  with  the  spines  in  the  outer  row  erect  and  remote  from 

one  another 27 
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Front  tibiae  with  the  spines  in  the  outer  row  decumbent  and  very 

close  together 50 

27.   Front  femora  with  from  one  to  three  discoidal  spines 28 

Front  femora  with  four  discoidal  spines 29 


Figs.  106-112.    Mantodea 

106.  Empusa,  front  leg  (Westwood)  Mantidse. 

107.  Compsothespis,  front  leg  (Westwood)  Mantidse. 

108.  Metallyticus,  front  leg  (Westwood)  Mantidse. 

109.  Chseteessa,  front  leg  (Westwood)  Mantidse. 

110.  Mantoida,  front  leg  (Westwood)  Mantidse. 

111.  Vates,  hind  leg  (Saussure  and  Pictet)  Mantidse. 

112.  Vates,  base  of  antenna  of  male  (Saussure  and  Pictet)  Mantidse. 

28.  Internal  apical  lobes  of  the  front  coxre  divergent,  not  dilated  into 

a  small  lobe  at  the  tip;  small  species.  (Tarachina,  Bolbula, 
Enicophlsebia,  ethiop.;  Bolbe,  Ciulfina,  Austr.;  Haplo- 
peza,  Iridopteryx,  Fulciniella,  Eomantis,  indomal.). 

IRIDOPTERYGIN.ffi 
Internal  apical  lobes  of  the  front  coxa?  contiguous.  (See  couplet  14) 

RIVETING,  part 

29.  Front  femora  with  a  well  marked  fovea  or  pit  between  the  first 

and  second  spines  of  the  outer  row 30 

Front  femora  without  such  a  fovea 34 
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30.  Front  femora  with  the  discoidal  spines  forming  a  sinuous  line; 

species  of  moderate  size,  with  short,  stout  body,  the  pronotum 
broad  and  depressed.  (Gonatista,  Liturgusa,  neotrop.;  Dac- 
tylopteryx,  ethiop.;  Gonatistella,  Austr.). 

LITURGUSIN-ffi 
Front  femora  with  the  discoidal  spines  placed  in  a  straight  line.  .31 

31.  Spines  of  outer  row  on  front  femora  very  long  and  curved 32 

Spines  of  outer  row  on  front  femora  shorter,  straight;  slender- 
bodied  species,  with  the  wings  well  developed  in  both  sexes. 
(Arria,  malay.;  Sibylla,  Presibylla,  ethiop.).  .  SIBYLLINE 

32.  Pronotum  with  two  tubercles  near  the  base  of  its  posterior  por- 

tion   33 

Pronotum  simple,  without  tubercles;  slender  or  very  slender 
species,  with  well  developed  wings  in  both  sexes.  (Caliris,  Ind.; 
Leptomantis,  malay.;  Deromantis,  ethiop.). 

CALIRIDIN^l 

33.  Hind  femora  with  a  small  lobe  or  tooth  below  near  tip;  more  or  less 

stout  and  short-bodied  species  with  strongly  prominent  eyes. 
(Majanga,  ethiop.;  Majangella,  malay.).  ..  .  MAJANGIN.ffi 
Hind  femora  simple,  without  such  projection;  body  slender,  flat- 
tened, the  eves  moderately  prominent.  (Melliera,  neotrop.; 
Mellieriella*  Austr.) MELLIERIN^l 

34.  Vertex  produced  into  an  elongate  process  (see  couplet  6). 

OXYFILIN-ffi,  part 
Vertex  not  elongated  or  produced 35 

35.  Four  posterior  tibia?  or  their  femora  minutely  spinulose  below. , 36 
Four  posterior  tibia?  and  femora  with  the  lower  edge  smooth.  .  .37 

36.  Frontal  shield  transverse;  discoidal  portion  of  hind  wings  not 

banded.    (See  couplet  14)   FISCHERIIN.S3,  part 

Frontal  shield  scarcely  broader  than  high;  discoidal  portion  of 
hind  wings  with  black  cross-bands;  pronotum  at  least  as  long  as 
the  front  coxae.  A  cosmopolitan  group.  (Fig.  100).  (Mantis, 
palsearc.,  Austr.;  Stagmomantis,  Am.  (S.  Carolina,  Carolina 
mantis);  Auromantis,  Uromantis,  neotrop.;  Calidomantis, 
Sphodromantis,  ethiop.;  Tenodera  (T.  sinensis,  Chinese 
mantis),  Polyspoldta,  widespr.;  Sphodropoda,  Austr.). 

MANTIN.ffi 

37.  Lateral  margins  of  pronotum  strongly  expanded,  leaf -like 38 

Lateral  margins  of  pronotum  not  expanded 40 

38.  Posterior  femora  simple 39 

Posterior  femora  lobed;  large,  brown,  leaf -like  species  with  con- 
spicuous foliaceous  expansions  at  the  sides  of  the  pronotum 
and  at  the  tips  of  the  four  posterior  femora.  (Fig.  101). 
(Deroplatys,  E.  As.;  Brancsikia,  Madagasc). 

DEROPLATIN.® 
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39.  Hind  metatarsi  simple,  not  carina te;  large  species  with  the  pro- 

notum  bearing  leaf-like  expansions  at  the  sides.   (Choeradodis, 

neotrop.,  indomal.) CH(ERADODIN.ffi 

Hind  metatarsi  carinate.   (See  couplet  36)  ....  MANTINiE,  part 

40.  Eyes  produced  laterally  to  form  a  conical,  spiniform  process;  body 

very  slender,  filiform.    (Oxyothespis,  ethiop.,  As.;  Hetero- 

chaetula,  malay.)  OXYOTHESPIN-ffi 

Eyes  rounded  laterally 41 

41.  Fore  wings  and  antennae  of  the  male  ciliate 42 

Fore  wings  and  antennae  of  the  male  not  ciliate 44 

42.  Pronotum  linear  or  extremely  slender;  small  species;  the  female 

apterous.     (Miopteryx,    Promiopteryx,    Chloromiopteryx, 

neotrop.) MIOPTERYGIN-ffi 

Pronotum  more  or  less  expanded 43 

43.  Pronotum  almost  trilobed,  the  angulations  of  the  expansions  some- 

what acuminate;  fore  wings  of  male  broad  (see  couplet  16). 

DYSTACTIN.ffi,  part 

Pronotum  more  or  less  elliptical,  the  angulations  of  the  expansions 

rounded;  elytra  narrow.   (See  couplet  45)  .  . .  AMELIN.ffi,  part 

44.  Pronotum  shorter  than  the  front  coxae 45 

Pronotum  as  long  as  or  longer  than  the  front  coxae 46 

45.  Hind  wings  not  colored;  small  species.  (Ameles,  Pseudoyersinia 

palaearc;  Yersinia,  Litaneutria,  neotrop.;  Amantis,  Myr- 
cinus,  Gonypeta,  indomal.;  Metentella,  Ligaria,  ethiop.). 

AMELlNiE 
Hind  wings  brightly  colored,  otherwise  similar  to  the  Amelinae. 
(Compsomantis,  Opsomantis,  malay.). 

'  COMPSOMANTIN^l 

46.  Front  tibia  with  the  sixth  spine  from  the  apex  in  the  outer  row 

longer  than  the  fifth.    (See  couplet  32).  .  CALIRIDIN.ffi,  part 
Front  tibia  with  the  sixth  spine  not  longer  than  the  fifth 47 

47.  Eyes  produced  laterally  to  form  a  conical,  spiniform  process. 

(See  couplet  40) OXYOTHESPIN.ffi,  part 

Eyes  not  thus  spined 48 

48.  Front  femora  with  the  first  spine  in  the  discoidal  row  not  shorter 

than  the  second;  large  species  of  elongate  form;  wings  large  in 
male,  short  in  female.  (Archimantis,  Rheomantis,  Pseudo- 
mantis,  Austr.) ARCHIMANTIN.ffi 

Front  femora  with  the  first  discoidal  spine  shorter  than   the 
second 49 

49.  Supra-anal  plate  very  long,  lanceolate;  large  species  with  the  pro- 

notum much  longer  than  the  front  coxae.   (Solygia,  ethiop.). 

SOLYGIIN^E 
Supra-anal  plate  short.  (See  couplet  36).  ..  .  M ANTINiE,  part 

50.  Pronotum  slender,  as  long  as  the  front  coxae 51 
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Pronotum  more  or  less  broadened,  shorter  than  the  front  coxse; 
body  more  or  less  short  and  stout;  wings  well  developed  in  both 
sexes.  (Odontomantis,  Hestiasula,  Creobroter,  Ind.;  Oto- 
mantis,  Panurgica,  Harpagomantis,  ethiop.).   (CREOBRO- 

TINM) HYMENOPODINiE 

51.    Margins  of  pronotum  broadly  laminate  (see  couplet  17). 

EPAPHRODITIN-ffi,  part 

Margins  of  pronotum  not  broadly  laminate;  species  of  moderate 

size,  with  slender  pronotum  which  is  at  least  as  long  as  the  front 

coxse.   (Anaxarcha,  Acromantis,  Citharomantis,  indomal.; 

Theomantis,  Sigerpes,  Anasigerpes,  ethiop.). 

ACROMANTIN^I 
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ORDER  EMBIODEA 

(EMBIIDINA,  EMBIOIDEA,    EMBIOPTERA,    OLIGONEURA, 

MTIOPTERA) 

Elongate,  slender,  feeble  insects  of  small  or  moderate  size.  Head 
large,  elongate;  eyes  small  or  of  moderate  size;  ocelli  absent;  antennse 
slender,  many-jointed  (16-32).  Thorax  elongate;  prothorax  large,  free; 
meso-  and  meta thorax  each  about  as  large  as  the  prothorax;  males 
usually  winged,  females  always  wingless.  Wings  similar,  pubescent, 
elongate,  the  media  and  cubitus  much  reduced;  no  anal  fan  or  lobe. 
Wings  lying  flat  on  the  abdomen  when  at  rest.  Abdomen  ten-seg- 
mented; long,  narrow  and  with  parallel  sides;  tip  of  abdomen  and 
cerci  usually  strongly  asymmetrical  in  the  male;  cerci  two-jointed. 
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Tarsi  three-jointed;  first  joint  of  front  tarsi  swollen,  containing  glands 
for  spinning  a  silken  web  in  which  the  insects  live. 

Metamorphosis  gradual,  incomplete.    A  small  group,  restricted  to 
the  tropics  and  subtropics. 
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Figs.  113-117.    Embiodea 

113.  Oligotoma,  female  (Melander)  Oligotomidae. 

114.  Donaconethis,  wings  (Enderlein)  Embiidse. 

115.  Rhagadochir.  a,  front  tarsus;  b,  middle  tarsus;  c,  hind  tarsus  (Silvestri) 

Embiidse. 

116.  Rhagadochir,  apex  of  abdomen  of  male  (Enderlein)  Embiidse. 

117.  Oligotoma,  wings  (Enderlein)  Oligotomidae. 

1.  Posterior  branch  of  the  radial  sector  forked  in  both  wings,  or  at 
least  in  the  hind  wing,  i.e.  both  R4  and  R5  developed  (Figs.  114, 
115,  116);  sternite  of  first  abdominal  segment  of  female  large. 
(Embia,  Haploembia,  widespr.;  Rhagadochir,  ethiop., 
neotrop.;  Antipaluria,  Clothoda,  neotrop.;  Donaconethis, 

ethiop.).    (including  OLYNTHIDM) EMBIIDiE 

Posterior  branch  of  the  radial  sector  simple  in  both  wings,  i.e. 
R4  and  R5  fused  (Fig.  117);  sternite  of  first  abdominal  segment 
of  female  greatly  reduced  in  size.  (Fig.  113).  (Oligotoma,  cos- 
mop.  ;Teratembia,  neotrop.).  (Including  TERA TEMBIIDM). 

OLIGOTOMID.ffi 
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ORDER  ISOPTERA 

Small  or  medium-sized,  elongate,  feeble  insects  living  in  large  colonies 
and  occurring  as  winged  sexual  individuals  and  wingless  workers  and 
soldiers;  usually  with  weak  chitinization,  especially  in  the  sterile  castes 
which  are  soft-bodied  and  white,  except  for  the  heavily  chitinized  head. 
Head  large,  free,  rather  vertical;  eyes  and  two  ocelli  usually  present  in 
the  winged  forms,  or  absent  in  the  workers.  Mandibles  strong,  often 
very  large;  antennae  filamentous,  more  or  less  moniliform.  Prothorax 
free,  but  much  smaller  than  the  head.  Legs  similar,  formed  for  running 
or  walking;  tarsi  four-  or  rarely  five-jointed,  with  well  developed  claws. 
Wings  similar,  long  and  narrow,  deciduous  soon  after  maturity  at  a 
preformed  transverse  suture  near  the  base;  long  and  narrow,  super- 
imposed over  the  abdomen,  the  hind  pair  very  rarely  with  an  anal  area; 
venation  almost  always  much  reduced  and  without  crossveins.  Cerci 
short,  one-  to  three-,  rarely  eight-jointed.  Metamorphosis  very  incom- 
plete. White  ants,  Termites. 

Males  and  Females 

1.  Tarsi  four-jointed  in  all  castes,  sometimes  with  the  indication  of 

a  fifth  joint;  fore  and  hind  wings  similar,  narrow,  the  hind  pair 
without  anal  lobe;  transverse  basal  suture  present  on  all  four 

wings -. 2 

Tarsi  five-jointed;  hind  wing  with  a  well  developed  anal  area  which 
is  capable  of  being  folded  beneath  the  remainder  of  the  wing; 
transverse  basal  suture  present  only  on  fore  wing.  (Masto- 
termes,  Austr.)  (Fig.  124) MASTOTERMITIDJE 

2.  Radius  with  one  or  more  superior  branches  forming  a  costal  field; 

clypeus  not  divided  by  a  median  line;  fontanel  (the  opening  of 
the  frontal  gland  on  the  face)  absent 3 
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Radius  simple,  not  branched;  clypeus  divided  by  a  median  line; 
fontanel  usually  present 4 

Ocelli  present;  empodium  present  between  the  tarsal  claws;  pro- 
notum  large,  wider  than  the  head;  wing  stubs  of  the  front  wing 
much  larger  than  those  of  the  hind  wing  and  overlapping  them; 
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Figs.  118-124.     Isoptera 

118.  Termes,  queen  (Hegh)  Termitidse. 

119.  Calotermes,  wings  (Calotermitidse). 

120.  Eutermes,  head  of  worker.   Termitidse. 

121.  Eutermes,  mandible  of  worker.   Termitidse. 

122.  Reticulitermes,  wings  (Banks)  Rhinotermitidse. 

123.  Termes,  worker  (Hegh)  Termitidse. 

124.  Mastotermes,  wings  (Desneux)  Mastotermitidae. 


antennae  with  13  to  23  joints;  tibia?  with  three  apical  spines. 
(Calotermes  (Fig.  119),  Neotermes,  Cryptotermes,  cosmop.). 

(PROTERMlTlDM,  part) CALOTERMITID-ffi 

Ocelli  absent;  empodium  absent;  pronotum  narrower  than  the 
head ;  wing  stubs  of  fore  wings  shorter,  not  overlapping  those  of 
the  hind  pair;  antennae  with  23  to  27  joints;  usually  more  than 
three  (3-5)  apical  spines  on  the  tibiae.   (Hodotermes,  ethiop. ; 
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Anacanthotermes,  palsearc.,  Indo-malay.;  Termopsis,  ne- 
arc).  (PROTERMITIDjE,  part) HODOTERMITID-ffi 

4.  Wings  transparent,  without  hairs,  their  margins  not  ciliate;  vena- 
tion in  posterior  part  of  wing  indistinct,  more  or  less  reticulate; 
front  wing  stub  large.  (Rhinotermes,  neotrop.;  Coptotermes, 
Schedorhinotermes,  widespr.;  Reticulitermes  (Fig.  122), 
holarc,  Indo-malay.).   {MESOTERMITWM). 

RHINOTERMITID^I 
Wings  more  or  less  opaque,  their  outer  and  hind  margins  ciliate,  or 
at  least  the  wing  membrane  hairy  near  the  margin;  venation 
distinct  on  posterior  portion  of  wing;  front  wing  stub  never 
large.  (Microtermes,  Amitermes,  Microcerotermes,  Nasu- 
titermes,  widespr.;  Termes,  ethiop.,  Indo-malay.;  Procubi- 
termes,  ethiop.;  Capritermes,  Indo-malay.  ;Neocapritermes, 
neotrop., ethiop.).  (Figs.  118, 120, 121,  123).  {METATERMlT- 
IDM) TERMITID^J 

Soldiers 

1.  Tarsi  distinctly  five-jointed MASTOTERMITIDiE 

Tarsi  four-jointed,  rarely  with  an  indistinct  fifth  joint 2 

2.  Fontanel  absent;  eyes  present;  mandibles  often  with  very  strong 

teeth 3 

Fontanel  present;  eyes  entirely  absent  or  rarely  slightly  indi- 
cated  .4 

3.  Compound  eyes  usually  very  distinct,  black,  rarely  not  pigmented; 

antennae  with  23  to  31  joints;  legs  rather  long  and  weak,  extend- 
ing well  beyond  body;    cerci  prominent,  usually  with  three  or 

more  joints HODOTERMITID.ffi 

Compound  eyes  present  as  white,  rarely  pigmented,  finely  faceted 
spots ;  antennae  with  10  to  20  joints ;  cerci  very  short,  with  two,  or 
rarely,  three  joints CALOTERMITID.ffi 

4.  Pronotum  flat,  without  separated  lobes  in  front;  head  not  nasute; 

mandibles  not  toothed RHINOTERMITID.ffi 

Pronotum  saddle-shaped,  with  distinct  lobes  in  front;  head  either 
nasute  or  with  toothed  mandibles TERMITID^I 
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ORDER  CORRODENTIA 

(PSOCOPTERA,  COPEOGNATHA) 

Usually  small  or  minute  insects,  rarely  of  moderate  size,  with  short, 
soft  body  and  usually  winged.  Head  large,  free,  vertical,  with  a  strong 
Y-shaped  suture  above;  eyes  large  and  prominent,  except  in  a  few 
wingless  forms;  three  ocelli  generally  present;  antenna?  long  and  slen- 
der, filiform  or  bristle-like,  many  (13-50)  jointed;  mandibles  strong, 
toothed  and  with  a  grinding  surface.  Prothorax  almost  always  very 
small ;  mesothorax  and  metathorax  usually  separated,  although  rarely 
completely  fused.  Wings  usually  ample,  sometimes  much  reduced  or 
entirely  absent;  when  at  rest  generally  held  in  a  sloping  position, 
folded  backwards  over  the  body;  fore  pair  larger  than  the  hind  pair, 
sometimes  scaly  or  hairy ;  venation  reduced,  with  few  or  no  crossveins ; 
one  or  several  of  the  veins  frequently  strongly  curved.  Abdomen 
usualty  short,  with  nine  or  ten  segments;  cerci  absent.  Legs  similar, 
fitted  for  running,  the  coxae  close  together;  tarsi  two-  or  three-jointed, 
the  first  joint  very  long;  two  tarsal  claws.  Metamorphosis  incomplete, 
the  nymph  similar  to  the  adult  form;  terrestrial  in  all  stages.  Psocids, 
Book  lice,  Bark  lice. 
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1.   Tarsi  three-jointed.   (Fig.  135).    (TRIMERA) 2 

Tarsi  two-jointed.    (Fig.  126).    (DIMERA) 10 


Figs.  125-136.    Corrodentia 

125.  Psocus,  wings  (Comstock  and  Needham)  Psocidse. 

126.  Csecilius,  tarsus  (Tillyard)  Cseciliidae. 

127.  Lepinotus  (Tillyard)  Atropidse. 

128.  Oxypsocus,  wings  (Tillyard)  Lepidopsocidse. 

129.  Perientomum,  wings  (Enderlein)  Perientomidae. 

130.  Embidotroctes,  wings  (Kolbe)  Troctidae. 

131.  Caecilius,  wings  (Tillyard)  Caeciliidse. 

132.  Thyrsophorus,  wings  (Enderlein)  Thyrsophoridse. 

133  Vulturops,  wings  (Corbett  and  Hargreaves)  Psoquillidae. 

134.  Mesopsocus,  wings  (Tillyard)  Mesopsocidae. 

135.  Myopsocus,  tarsus  (Tillyard)  Myopsocidse. 

136.  Troctes  (Marlatt)  Trocticte. 

2.  Thorax  composed  of  three  distinct  parts,  the  meso thorax  separated 
from  the  metathorax  by  a  suture;  usually  winged,  rarely  with 
the  wings  reduced  or  absent 3 
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Thorax  composed  of  two  parts,  the  meso-  and  metathorax  fused 
and  without  suture  between  them;  wings  usually  entirely  absent, 
if  present  without  forked  veins;  second  joint  of  palpi  without 
clubbed  sense  organs.  (Figs.  130, 136).  (Troctes  (= Liposcelis) 
(T.  divinatdrius,  Book  louse,  Cereal  psocid),  cosmop.;  Tropusia, 
widespr.;  Pachytroctes,  palsearc;  Embidopsdcus,  neotrop.; 
Embidotroctes,  ethiop.).  {LIPOSCELIDM)  . .   TROCTIDtfl 

3.  Wings  present;  pro  thorax  much  smaller  than  the  meso  thorax..  .4 
Fore  wings  absent  or  very  small  and  without  venation;  hind  wings 

entirely  absent;  prothorax  larger  than  the  mesothorax.  (Atro- 
pos  (=Trdgium)  (A. pulsatdria,  Death  watch),  widespr.;  Lepi- 
notus  (Fig.  127),  Lepidilla,  Leprolepis,  Hyp§retes).  (Includ- 
ing LEPWILLID&,  TROGIIDM) ATROPID-ffi 

4.  Wings  fully  formed,  with  complete  venation 5 

Venation  of  wings  incomplete,  the  fore  wings  oval  or  rounded  and 

much  thickened;  the  veins  usually  very  broad;  hind  wings  re- 
duced or  absent;  without  scales.  (Psoquilla,  holarc. ;  Psoci- 
nella,  Vulturops,  Am.)  (Fig.  133)  ....*...  PSOQUILLID-ffi 

5.  Second  branch  of  cubitus  and  first  anal  vein  in  fore  wing  meeting 

or  closely  approaching  each  other  at  apex  (Fig.  134) 7 

Second  branch  of  cubitus  and  first  anal  vein  in  fore  wing  divergent 
toward  apex,  or  at  least  not  approaching  each  other;  body  and 
wings  clothed  with  hairs  or  scales;  wings  more  or  less  pointed; 
antenna?  with  more  than  thirteen  joints  (Fig.  128) 6 

6.  Hind  wings  with  a  very  narrow  closed  cell  at  the  base  between  the 

media  and  cubitus;  wing  scales  of  symmetrical  form,  similarly 
curved  on  their  two  sides;  antennse  with  20  to  25  joints.  (Fig. 

129).    (Perientomum,  Ind.) PERIENTOMID.E 

Hind  wings  without  a  closed  cell;  wing  scales  usually  asymmetri- 
cal; antenna?  with  26  to  47  joints.  (Fig.  128).  (Lepidopsocus, 
Echinopsocus,  Echmepteryx,  Oxypsocus).  (EMPHERI- 
IDM)  LEPIDOPSOCID^I 

7.  Antennse  13-jointed 8 

Antennae  with  22  to  25  joints;  body  and  wings  not  scaled;  media 

two-  or  three-branched;  prothorax  visible  from  above.  (Phyl- 
lipsocus,  Psylloneura,  Deipnopsdcus,  Rhyopsocus). 

PHYLLIPSOCID-ffi 

8.  No  scales  on  body  or  wings;  only  one  anal  vein  in  the  fore  wing. .  9 
Body  and  wings  scaled;  two  anal  veins  in  the  fore  wing.    (Am- 

phientomum,  ethiop.,  ind.;  Tineomorpha,  ind.;  Stigmato- 
pathus,  Cymatopsocus,  indomal.)  . . .  AMPHIENTOMIDiE 
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9.  Apex  of  cubitus  in  fore  wing  bent  forward  into  a  loop  toward  the 
media,  but  not  touching  it  (Fig.  134);  very  small  species. 
(Hemineura,  Elipsocus,  Philotarsus,  Mesopsocus,   Psil- 

opsocus,  Actenotarsus) MESOPSOCID.® 

Cubital  loop  in  fore  wing  either  just  touching  the  media,  or  fusing 
with  it  for  a  short  distance  (Figs.  134,  135);  larger  species. 
(Myopsocus,  Propsocus,  Pentacladus,  Photddes,  Lichen- 
omima,  Tricladellus) MYOPSOCID^! 

10.  Prothorax  well  developed,  visible  from  above;  wings  reduced  in 

the  female;  of  full  size  in  the  male,  but  with  the  venation  in- 
complete.  (Archipsdcus,  Ind.) ARCHIPSOCID^E 

Prothorax  very  small,  not  visible  from  above 11 

11.  Apex  of  cubitus  in  fore  wing  not  bent  forward  into  a  loop,  or  if 

thus  bent  the  loop  does  not  meet  the  media.  (Figs.  126,  131). 
A  cosmopolitan  group.   (Caecilius,  Amphipsocus,  Callistop- 

tera,  Epipsdcus,  Pterodela) CffiCILIID.ffi 

Apical  part  of  cubitus  bent  forward  into  a  loop  that  touches  the 
media  or  fuses  with  it  for  a  short  distance 12 

12.  Second  branch  of  radial  sector  (R4  +  6)  fused  with  the  media  or 

connected  with  it  by  a  crossvein  (Fig.  132);  third  and  fourth 
antennal  joints  lengthened,  thicker  and  more  densely  hairy  than 
the  joints  beyond;  large  species.    (Thyrsophorus,   Dictyo- 

psocus,  Ischnopteryx,  neotrop.) THYRSOPHORID-ffi 

Second  branch  of  the  radial  sector  free  from  the  media;  third  and 
fourth  antennal  joints  similar  to  the  apical  ones;  moderate- 
sized  or  rather  large  species.  An  extensive  and  cosmopolitan 
group.  (Ceratipsocus,  Amphigerontia,  Eremopsdcus, 
Hemipsdcus,  Lasiopsdcus,  Psdcus,  Taeniostigma)  (Fig. 
125) PSOCID^I 
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ORDER  ZORAPTERA 

Minute,  terrestrial  species  of  social  habits,  living  in  colonies;  dimor- 
phic, both  sexes  represented  by  winged  and  wingless  individuals. 
Body  depressed.  Head  free,  somewhat  inclined.   Antenna?  moniliform 


137 


Figs.  137-139.     Zoraptera 

137.  Zorotypus,  cercus  (Karny)  Zorotypidae. 

138.  Zorotypus  (Silvestri)  Zorotypidae. 

139.  Zorotypus,  winged  form  (Caudell)  Zorotypidae. 

or  filiform,  nine-jointed,  the  second  and  often  also  the  third  joint 
smaller  than  the  others.  Mandibles  well  developed,  toothed  and  fitted 
for  biting.  Eyes  and  ocelli  present  in  the  winged  form,  absent  in  the 
wingless  one.  Thorax  large,  but  no  wider  than  the  head;  prothorax 
free,  not  concealing  the  head  nor  expanded  laterally;  meso-  and  meta- 
thorax  distinctly  separated.     Abdomen   elongate-oval,   never  much 
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longer  than  the  thorax,  with  ten  strongly  transverse  segments;  cerci 
short,  oval,  one-jointed,  with  a  bristle-like  appendage  at  tip.  Legs 
similar,  formed  for  running;  hind  femora  stout,  armed  beneath  with 
several  spiny  bristles;  tarsi  two-jointed,  the  first  joint  short.  Meta- 
morphosis gradual,  the  nymph  similar  to  the  adult,  especially  to  the 
wingless  form.  Winged  form  with  narrow,  membranous  wings,  the 
fore  pair  larger;  venation  greatly  reduced;  wings  commonly  falling 
off  after  maturity,  leaving  a  stub  attached  to  the  body,  but  not  sepa- 
rating at  a  preformed  suture;  body  of  winged  form  more  heavily  chit- 
inized  than  in  the  wingless  one. 

One  family.     (Zorotypus,    nearc,   neotrop.,   indomal.,   ethiop., 
Hawaii)!   (Figs.  137,  138,  139) ZOROTYPID-ffi 
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ORDER  MALLOPHAGA 

(LIPOPTERA) 

Small  wingless  insects  averaging  two  mm.  and  very  rarely  over  five 
mm.  in  length.  Body  oval,  or  elongate,  very  strongly  flattened;  usually 
strongly  chitinized  and  generally  with  a  conspicuous  color  pattern  of 
pale  or  yellowish  markings  contrasting  with  spots  or  bands  of  dark 
brown  or  black.  Mouth  inferior,  mandibles  strong;  antennse  three-  to 
five-jointed;  prothorax  free,  rarely  fused  with  the  mesothorax;  legs 
short,  no  cerci.  Metamorphosis  very  incomplete.  External  parasites 
of  birds,  more  rarely  of  mammals,  during  entire  life,  feeding  on  feathers, 
fur  or  skin.   Bird  lice,  Biting  lice. 

1.  Palpi  present,  two-  to  four-jointed;  antenna?  usually  four-jointed 
and  generally  more  or  less  distinctly  clavate  or  capitate  (Fig. 
140),  concealed  in  a  groove  on  the  underside  of  the  head;  man- 
dibles horizontal;  meso-  and  metathorax  usually  separated  by 

a  suture.  (Suborder  AMBLYCERA) 2 

Palpi  absent;  antennse  three-  or  five-jointed,  filiform,  not  con- 
cealed; mandibles  vertical;  meso-  and  metathorax  fused.  (Sub- 
order ISCHXOCERA) 7 
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Tarsi  with  two  claws;  species  usually  infesting  birds 3 

Tarsi  with  at  most  a  single  claw  on  the  middle  and  hind  legs,  and 
usually  on  the  front  pair  also,  although  these  rarely  bear  two 
claws;  claw  rarely  wanting  (Fig.  144);  some  of  the  legs  almost 
always  modified  to  form  hair  claspers.  (Gyropus,  Protogy- 
ropus,  Monogyropus,  Gliricola,  on  guinea  pigs  and  other 
rodents,  mainly  neotropical) GYROPIDiE 


140. 
141. 
142. 
143. 
144. 


4. 


142 


143 


144 

Figs.  140-144.    Mallophaga 


Gyropus,  head  (Ewing)  Gyropidce. 
Lipeurus  (Paine)  Philopteridse. 
Philopterus  (Paine)  Philopteridse. 
Gyropus,  tip  of  front  leg  (Ewing)  Gyropidse. 
Gliricola,  tip  of  front  leg  (Ewing)  Gyropidee. 

Antennae  strongly  clubbed,  five-jointed;  legs  long  and  slender; 
body  clothed  with  stiff,  slender  spines;  species  infesting  Au- 
stralian kangaroos  and  wallabies.  (Boopia,  Heterodoxus, 
Latumcephalum)  BOOPIID-ffi 

Antennae  not  strongly  clubbed,  four-jointed 4 

Prothorax  appearing  like  the  metathorax  inverted,  usually  fused 
with  the  mesothorax;  only  five  abdominal  segments  with  spir- 
acles. (Trimenopon,  Philandesia,  Cummingsia;  neotropi- 
cal on  rodents) TRIMENOPONID-ffi 

Prothorax  not  appearing  like  the  metathorax  inverted 5 
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5.  Head  evenly  expanded  behind,  broadly  triangular  and  strongly 

enlarged  on  the  temples.  (Menopon,  widespr.  (M.  galllnce, 
Chicken  louse);  Colpocephalum,  Myrsidea,  Trinoton,  wide- 
spr.; on  birds)   MENOPONID.® 

Head  not  evenly  expanded  and  broadly  triangular,  not  enlarged  on 
the  temples 6 

6.  Sides  of  head  with  a  strong  lateral  swelling  in  front  of  the  eye; 

spiracles  on  abdominal  segments  three  to  eight.  (Laemoboth- 
rion,  holarc,  ethiop.,  neotrop.;  on  birds). 

L.ffiMOBOTHRilD.ffi 
Head  with  the  sides  straight  or  concave;  spiracles  on  abdominal 
segments  two  to  seven.     (Ricinus   (=Leiotheum),  widespr.; 
Trochiloecetes,  Am.;  on  birds).   (LEIOTHEWM). 

RICINIDiE 

7.  Tarsi  with  one  claw;  antennae  three-jointed;  species  infesting  mam- 

mals.  (Trichodectes,  Eutrichophilus,  widespr.). 

TRICHODECTIDJE 
Tarsi  with  two  claws;  antennae  five-jointed 8 

8.  Species  infesting  birds 9 

Species  infesting  mammals;  head  heavily  chitinized  at  the  sides 

and  armed  with  strong  hooks;  last  joint  of  antennae  somewhat 
swollen  or  clubbed.    (Trichophilopterus). 

TRICHOPHILOPTERID^l 

9.  Meso-  and  metathorax  clearly  separated  by  a  suture;  eyes  deeply 

constricted.   (Nesiotinus,  Kerguelen  Is.,  on  penguins). 

NESIOTINIDJE 

Meso-  and  metathorax  not  separated  by  a  distinct  suture.   (Gon- 

iodes,  Goniocotes,  Lipeurus  (Fig.  141),  Philopterus  (Fig. 

142),  Degeeriella,  Esthiopterum,  widespr.;  Aptericola,  N. 

Zeal.;  on  birds) PHILOPTERIDiE 
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ORDER  ANOPLURA 

(SIPHUNCULATA,  PSEUDORHY  KCHOTA,   PARASITA, 
PHTHIRAPTERA,  ELLIPOPTERA) 

Small,  more  or  less  flattened,  wingless  ectoparasites  of  mammals. 
Head  free,  horizontal;  eyes  reduced  or  absent;  mouth  anterior,  com- 
prising an  unjointed,  fleshy  beak;  antenna?  short,  simple.  Thoracic 
segments  fused.  Legs  very  stout;  tarsi  single-jointed,  forming  a  claw 
at  the  end  of  the  tibia.  No  cerci.  Metamorphosis  very  slight.  True 
lice,  Sucking  lice,  Cooties. 

1.  Body  with  spines  or  hairs  arranged  in  definite  rows,  rarely  also 

with  scales;  body  flattened;  spiracles  only  at  each  side  of  the 
mesothorax  and  on  abdominal  segments  three  to  eight;  an- 
tennae three  or  five-jointed;  living  exclusively  on  terrestrial 

mammals 2 

Body  thickly  clothed  with  stout,  thorn-like  bristles  or  with  spines 
and  scales;  body  thick  and  stout;  mesothorax  and  metathorax 
each  with  a  pair  of  spiracles  as  well  as  abdominal  segments 
two  to  eight;  eyes  absent;  antennae  four-  or  five-jointed;  living 
exclusively  on  marine  mammals.  (Echinophthirius,  Lepido- 
phthirius,  Antarctophthirius)  .  .  ECHINOPHTHIRIID^ 

2.  Head  rounded  in  front,  not  tubularly  produced;  tibiae  of  at  least 

one  pair  of  legs  below  with  a  large  tooth  or  thumb-like  process 

opposing  the  claw-like  tarsus 3 

Head  tubularly  produced  anteriorly  to  form  a  beak  longer  than  the 
remainder  of  the  head;  tibiae  without  such  a  process  opposing 
the  tarsus.    (Haematomyzus,  on  elephants,  Afr.,  E.  Ind.). 

ILffiMATOMYZID.ffi 
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3. 


Eyes  present,  large,  convex  and  almost  always  distinctly  pig- 
mented; proboscis  short;  tibia  and  tarsus  without  a  distinct 
sclerite  between  them;  pleural  plates  usually  well  developed.  .4 

Eyes  absent  or  very  indistinct;  proboscis  very  long;  legs  with  a 
chitinized  sclerite  between  the  tibia  and  tarsus;  parasitic  on  a 
great  variety  of  mammals  but  not  on  man 5 


148 


145 


Figs.  145-148.     Anoplura 

145.  Pediculus  (Patton  and  Cragg)  Pediculidae. 

146.  Phthirius  (Patton  and  Cragg)  Phthiriidae. 

147.  Pediculus,  tip  of  leg  (Ewing)  Pediculidae. 

148.  Hoplopleura  (Ferris)  Haematopinidae. 

4.  Segments  three  to  five  of  abdomen  fused  as  indicated  by  three 

pairs  of  spiracles  on  this  apparent  segment;  sides  of  abdomen 
with  segmen tally  placed  lateral  lobes;  front  legs  much  more 
slender  than  the  others.    (Phthirius  (Fig.  146),  on  man  (P. 

pubis,  Pubic  or  Crab  louse)) PHTHIRIID-ffi 

Abdominal  segments  all  free,  as  indicated  by  the  position  of  their 
spiracles;  sides  of  abdominal  segments  without  such  lateral 
lobes;  front  legs  similar  to  the  others,  and  scarcely  more  slender. 
(Pediculus  (Figs.  145,  147),  on  man.  Cooties.  (P.  humanus, 
Head  louse;  P.  vestimentij  Body  louse);  Pedicinus,  Phthiri- 
pedicinus,  on  monkeys) PEDICULID.ffi 

5.  Antenna?  five-jointed.    (Hsematopinus,  on  ungulates  {H.  suis, 

Hog  louse);  Hoplopleura  (Fig.  148),  on  Rodentia;  Linog- 
nathus,  on  Artiodactyla  and  dogs;  Polyplax,  on  Rodentia 

and  Insectivora) H.ffiMATOPiNID.ffi 

Antennae  three-jointed.  (Haematopinoides,  on  Geomys;  Hamo- 
phthirius,  on  monkeys) H-ffiMATOPINOIDID^l 
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ORDER  HOMOPTERA 

(RHYNCHOTA,  part) 

An  assemblage  of  very  diverse  insects,  difficult  to  define  in  a  general 
way;  usually  of  moderate  or  small  size,  rarely  large;  in  the  active 
forms  four  wings  are  present  in  both  sexes ;  in  the  scale  insects  only  the 
males  are  winged,  and  they  have  the  hind  wings  absent;  wings  usually 
sloping  over  the  sides  of  the  body;  fore  wings  never  modified  into  a 
heavy  basal  and  thinner  apical  portion;  mouthparts  forming  a  jointed 
beak,  inserted  at  hind  edge  of  the  head  and  extending  between  the 
front  coxae,  the  basal  joints  very  short,  rarely  the  beak  is  absent  in  the 
males.  Beak  formed  of  the  stylet-shaped  mandibles  and  maxillae  which 
are  enclosed  in  the  labium.  Cerci  wanting.  Metamorphosis  usually 
incomplete,  sometimes  complete  in  the  male  or  at  least  with  a  pupal 
stage  in  the  male  scale  insects,  rarely  so  in  the  female;  all  the  species 
vegetarian. 

1 .  Beak  plainly  arising  from  the  base  of  the  head ;  tarsi,  at  least  of 
middle  and  hind  legs,  three-jointed,  antennae  very  short,  with  a 
small  terminal  bristle;  active,  free-living  species.  (Suborder  AU- 

CHENORRHYNCHA) 2 

Beak  appearing  to  arise  between  the  front  coxae,  rarely  absent  in 
male  coccids  and  some  aphids;  tarsi  two-  or  one-jointed;  an- 
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tennse  usually  well  developed  and  thread-like,  sometimes 
atrophied  or  absent,  without  conspicuous  terminal  bristle; 
species  often  incapable  of  moving,  or  inactive  in  the  female  sex. 
(Suborder  STERNORRHYNCHA).  (G  ULAROSTRIA) .  .  .41 
Beak  arising  from  the  prothorax,  sheathed  at  base  by  propleural 
structures;  antennse  very  short.  (Suborder  COLEORRHYN- 
CHA) 59 


152 


Figs.  149-161.    Homoptera 

149.  Cicada,  front  view  of  head  (Berlese)  Cicadidse. 

150.  Entylia  (Branch)  Membracidse. 

151.  Ceresa  (Marlatt)  Membracidse. 

152.  Ceresa,  antenna  (Marlatt)  Membracidse. 

153.  Ceresa,  fore  wing  (Marlatt)  Membracidse. 

154.  Cicada,  hind  leg  (Kolbe)  Cicadidse. 

155.  Cicada,  dorsal  view  of  head  (Maxwell-Lefroy)  Cicadidse. 

156.  Leaf  hopper,  dorsal  view  of  head  (Maxwell-Lefroy)  Jassidse. 

157.  Entylia,  antenna  (Branch)  Membracidse. 

158.  Entylia,  front  view  of  head  (Branch)  Membracidse. 

159.  Entylia,  hind  leg  (Branch)  Membracidse. 

160.  Gypona,  wings  (Metcalf)  Gyponidse. 

161.  Cicada,  wings.  Cicadidse. 
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2.  Ocelli  (rarely  absent)  placed  between  the  eyes  on  the  vertex,  on 

the  front  margin  of  the  head,  or  on  the  front;  middle  coxae  short 
and  close  together,  hind  coxa?  movable;  tegula?  absent;  fore 
wings  with  the  two  anal  veins  more  or  less  parallel,  or  the  second 

absent  3 

Ocelli  (rarely  absent)  placed  beneath  or  near  the  eyes,  usually 
in  cavities  of  the  cheeks;  middle  coxa?  elongate,  widely  separate, 
hind  coxae  immovable,  fused  externally  with  the  meta thorax; 
tegula?  present  as  a  scale  between  the  base  of  the  fore  wing  and 
the  side  angle  of  the  pronotum;  fore  wings  usually  with  the 
two  anal  veins  joining  apically  to  form  a  Y-vein.  (Superfamily 
FULGOROIDEA.  Classification  fromF.  Muir,  1930) 24 

3.  Three  ocelli,  placed  close  together  on  the  disk  of  the  vertex;  an- 

tenna? with  short  basal  joint,  terminated  by  a  hair-like  process 
which  is  divided  into  about  five  joints;  front  femora  thickened 
and  generally  spined  beneath,  hind  legs  not  fitted  for  jumping; 
empodia  absent;  male  almost  always  with  a  sound-producing 
structure  on  each  side  at  the  base  of  the  abdomen;  compara- 
tively large  species  with  entirely  membranous  wings;  nymphs 
subterranean.  Cicadas,  "  Locusts,"  Harvest-flies.  (Figs.  149, 
154,  155,  161).  (Cicada  (C.  scpfendecim,  Periodical  Cicada,  or 
Seventeen-year  locust),  Tibicen,  Platypodia).  CIC ADIDAS 
Two  ocelli,  rarely  absent;  empodia  large;  jumping  species 4 

4.  Pronotum  not  prolonged  over  the  base  of  the  abdomen 5 

Pronotum  prolonged  backward  into  a  hood  or  process  of  variable 

form,  usually  much  elevated  and  more  or  less  concealing  the 
scutellum  and  extending  over  the  abdomen,  often  the  prothorax 
is  grotesquely  enlarged  and  ornamented;  head  vertical,  cheeks 
not  dilated,  ocelli  located  between  the  eyes,  antenna?  inserted 
between  and  in  front  of  the  eyes.  Tree  hoppers.  (Membracis, 
neotrop. ;  Ceresa,  Am.  (C.  bubalis,  Buffalo  tree  hopper,  Figs. 
151,  152,  153);  Centrotus,  palsearc,  ethiop.,  indomal.;  En- 
chenopa,  Am.;  Entylia  (Figs.  157,  15S,  159),  Am.;  Gorgora, 
ethiop.,  indomal.;  Tricentrus,  indomal.,  Telamdna,  Am.). 

MEMBRACIDiE 

5.  Hind  coxa?  short,  conical,  not  laterally  dilated;  tibia?  cylindrical, 

smooth,  the  hind  pair  usually  armed  with  one  or  two  stout  solid 
spines  and  with  a  cluster  of  spinules  at  apex;  ocelli  placed  on 
the  vertex,  rarely  absent;  flagellum  composed  of  a  large  pear- 
shaped  base  and  a  very  slender  seta;  nymphs  usually  producing 
a  mass  of  froth  in  which  they  live  on  the  stems  of  various  plants . 
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Spittle  insects,  Frog  hoppers.  (Superfamily  CERCOPOIDEA. 

Classification  from  C.  F.  Baker) 6 

Hind  coxse  transverse,  reaching  the  side  margins  of  the  sternum; 
hind  tibia?  ridged,  with  a  double  series  of  articulated  spines  or 
seriately  bristly  (hairy  in  yEthalionida?) ;  cheeks  dilated.  Leaf 
hoppers,  Sharp  shooters.    (Superfamily  JASSOIDEA) 9 

6.  Scutellum  comparatively  small  and  short  (longer  than  pronotum 

only  in  Clastopteridre) ;  hind  wings  with  outer  fork  of  radius 
always  present  (sometimes  broken  at  apex),  thus  forming  a 
supernumerary  (first)  apical  cell,  the  cubitus  apically  forked  or 
simple;  fore  wings  with  claval  veins  when  present  usually  dis- 
tant and  without  connecting  crossvein 7 

Scutellum  as  long  as  or  longer  than  pronotum,  either  simply  long 
acuminate,  or  greatly  elevated  posteriorly  and  with  a  strongly 
curved,  free,  apical  spine  projecting  backward;  hind  wings  with 
outer  fork  of  radius  always  absent,  therefore  no  supernumerary 
(first)  apical  cell;  fore  wings  with  both  claval  veins  when  pres- 
ent fused  at  middle  or  before,  or  with  a  connecting  crossvein. 
Tube-forming  spittle  insects.  Austr.,  indomal.,  ethiop.  (Figs. 
163,  167) MACILffiROTID-ffi 

a.  Scutellum  not  raised  apically  or  with  free  apical  spinous  append- 

age; anterior  margin  of  pronotum  strongly  extended  between 
eyes;  head  usually  obtuse-angulate;  cubitus  of  hind  wing 
apically  forked.  (Conmachssrota;  Hindola,  Enderleinia, 
malay.;  Neuromachaerota,  ethiop.).    (EXDERLEINIIN^E). 

HINDOLIN-ffi 
Scutellum  usually  greatly  raised  apically,  always  with  a  free 
apical  spinous  appendage  extended  backward;  anterior  margin 
of  pronotum  but  very  slightly  extended  between  eyes;  head 
strongly  swollen  and  extended  in  front  of  eyes;  cubitus  of  hind 
wing  not  forked b 

b.  Form  slender,  body  of  scutellum  high,  arched  posteriorly,  with 

strong  dorsal  furrow;  pronotum  without  laminately  extended 
lateral  angles,  the  anterior  margin  somewhat  angulate  between 

eyes.  (Machaerota) MAdLffiROTiN-ffi 

Form  very  thick  and  stout;  body  of  scutellum  nearly  flat  and  with 
dorsal  furrow  subobsolete;  pronotum  with  lateral  angles  pro- 
duced into  high,  thin,  spreading  laminae;  anterior  margin  of 
pronotum  broadly,  gently  arcuate  between  eves. 

MAXUDEIN-ffi 

7.  Pronotal  margin  between  eyes  usually  straight  or  slightly  arcuate, 

pronotum  commonly  strongly  enlarged  and  much  broader  than 
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the  head  and  with  the  anterolateral  margins  usually  as  long  as 
or  longer  than  the  posterolateral;  front  commonly  more  or  less 
swollen  apically;  head  with  thickened  and  lobate  ridges  above 

the  antennae.   (Tomaspis) TOMASPIDID.ffi 

Pronotal  margin  between  the  eyes  usually  strongly  arcuate  or 
subangulate,  the  pronotum  never  greatly  enlarged  and  rarely 


164 


165 


Figs.  162-167.    Homoptera 


162.  Spittle  insect  (Stearns)  Cercopidae. 

163.  Machserota,  profile  of  head,  pronotum  and  scutellum  (Baker)  Machse- 

rotidse. 

164.  Clastoptera,  wings  (Metcalf)  Clastopteridse. 

165.  Oncometopia,  fore  wing  (Ball)  Cicadellidse. 

166.  Aphrophora,  wings  (Metcalf)  Cercopidse. 

167.  Machserota,  wings  (Baker)  Machserotidse. 


much  wider  than  head,  the  anterolateral  margins  usually  much 
shorter  than  the  posterolateral;  front  usually  swollen  basally, 
if  at  all;  supra-antennal  ridges  not  lobate  nor  greatly  thick- 
ened   8 

8.  Fore  wings  with  clavus  obliquely  truncate  at  apex;  corial  appendix, 
the  apical  portion  of  the  wing,  divided  into  two  very  broad  sub- 
equal  portions,  these  at  rest  infolded  at  end  of  the  stout  and 
broad  body  to  overlap;  fork  of  radius  in  hind  wings  forming  a 
very  short  first  apical  cell  considerably  before  apex;  cubitus  of 
hind  wings  not  forked  apically;  corium  with  three  apical  cells 
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and  two  or  less  subapicals;  scutellum  longer  than  pronotum. 

(Clastoptera  (Fig.  164))  CLASTOPTERIDiE 

Fore  wings  with  the  clavus  narrowly  acute  or  subacute  apically; 
corial  appendix  either  a  narrow  continuous  membranous  mar- 
gin, or  wanting,  never  bent  inward  beyond  the  clavus  to  overlap 
at  end  of  body;  corial  venation  various  but  never  as  in  the 
Clastopteridae.  (Cercopa,  Ptyelus,  Aphrophora,  cosmop.; 
Monecphora,  widespr.;  Phymatostetha,  indomal.;  Cosmos- 
carta,  palsearc.,  indomal.  (Figs.  162,  166)).  . .  .  CERCOPID.ffi 
9.  Pronotum  enlarged,  swollen  and  with  a  median  ridge,  almost 
concealing  the  head  and  roundly  produced  over  the  base  of  the 
acute  scutellum.    (.ffithialion,  neotrop.;  Darthula,  India). 

JETHIALIONIDiE 
Pronotum  not  thus  modified  to  cover  the  head,  although  some- 
times with  lateral  protuberances.    (JASSID.E,  in  the  broad 
sense.    Classification  from  C.  F.  Baker,  Philippine  Jour.  Sci., 
1923.) 10 

10.  Upper  part  of  front  strongly  raised  and  produced,  its  posterior 

portion  forming  a  large  part  of  the  superior  surface  of  the  head 
(crown);  the  true  vertex  confined  to  basal  portion  of  crown, 
the  ocelli  thus  on  posterior  disk  of  crown,  usually  remote  from 

eyes  and  not  visible  in  facial  view 11 

Upper  part  of  front  confined  entirely  to  face,  except  sometimes  for 
a  narrow  border;  ocelli  visible  in  facial  view .15 

11.  Lateral  sutures  of  front  distinctly  continued  over  the  obtuse  an- 

terior margin  of  the  crown  to  near  the  position  of  the  ocelli,  as 
in  the  Cercopidse;  antennae  between  and  near  the  eyes;  body 
usually  elongate,  cylindrical,  head  often  angulate,  face  large, 
strongly  convex,  the  cheeks  rather  long  and  narrow.  (Cica- 
della,  Drseculacephala,  Graphocephala,  Kolba,  Oncome- 
tdpia  (=  Procbnia)  (Fig.  165),  Tylozygus).  (PROCONIWM, 
TETTIGONIELLIDjE,  TETTIGONIIDjE)..  .  CICADELLID-ffi 
Lateral  sutures  of  front  obsolete  beyond  antenna?  or  beyond  an- 
terior border  of  crown 12 

12.  Antennae  not  far  removed  from  eyes  and  near  but  never  above 

level  of  eyes;  lateral  margins  of  front  obsolete  beyond  scrobes.  13 
Antennae  situated  entirely  above  and  far  removed  from  eyes;  head 
anteriorly  transversely  thin  and  leaf-like,  often  concave  be- 
neath   14 

13.  Head  acutely  angled  between  crown  and  face,  the  face  of  narrow 

proportions;  lateral  sutures  of  front  entering  and  terminating 
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in  antennal  scrobes,  the  face  shal  lowly  concave  or  weakly  con- 
vex, the  cheeks  moderately  swollen;  body  long,  ovate,  usu- 
ally flattened.   (Gypona  (Fig.  160),  Xerophldea). 

GYPONID-ffi 

Head  obtusely  rounded  between  the  strongly  declivous  crown  and 

face,  strongly  overhanging  the  latter,  which  is  deeply  concave; 

lateral  sutures  of  front  passing  mesad  of  antenna?;  face  very 

short,  far  broader  than  long PENTHIMIID.ffi 

14.  Outlined  lower  part  of  front  short  and  broad. 

THAUMASTOSC  OPID-ffi 
Outlined  lower  portion  of  front  long  and  narrow;  large,  brownish 
species.   Principally  indo-australian.    (Ledra,  Ledropsis). 

LEDRIDJ3 

15.  Vertex  entirely  superior,  occupying  nearly  all  or  all  of  crown, 

the  junction  with  the  front  occurring  on  anterior  border  of 
crown,  the  ocelli  on  or  near  anterior  border  of  head,  rarely,  in 
some  Typhlocybidse  and  Ulopidee,  the  ocelli  indistinguish- 
able   16 

Head  very  short,  sometimes  very  broad,  the  vertex  more  or  less 
roundly  curved  on  to  face  and  broadly  visible  in  facial  view; 
ocelli  facial  and  between  or  above  the  eyes;  basal  suture  of 
front,  when  present,  far  anterior  to  base  of  face;  that  portion 
of  vertex  visible  from  above  usually  very  short  and  broad. 
(Bythoscdpus,  Aceratogallia,Agallia,Eurymela,  Idiocerus, 
Ipo,  Macropsis,  Oncopsis) BYTHOSCOPID.ffi 

16.  Basal  suture  of  front  distinct  and  entire,  centrally  at  least,  ap- 

proaching more  or  less  closely  the  anterior  margin  of  vertex; 
when  subobsolete  above,  its  position  always  marked  by  a  fold 
or  carina;  in  the  latter  case,  the  remaining  portion  of  frontal 
suture  is  always  directed  toward  the  base  of  front  and  not 
toward  ocellus;  anterior  border  of  vertex  usually  marked  by  a 

sharp  margin  or  carina 17 

Basal  suture  of  front  usually  obsolete,  the  basal  lateral  sutures 
running  to  and  terminating  at  or  near  ocelli;  vertex  usually 
clearly  connate  with  the  front,  only  in  highly  specialized  groups 
with  a  sharp  edge  or  with  transverse  carinas  on  anterior  border; 
ocelli  on  anterior  border  of  head  or  above  it.   (Fig.  156). 

JASSIDZE 

a.   Fore  wings  with  well  developed  veins;  head  variously  formed  but 

not  excessively  long  and  narrow b 

Fore  wings  leathery,  with  obliterated  venation;  head  very  long 
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and  gradually  tapering  in  front,  body  slender;  tibia?  weakly 
spinose;  Australian.  (Cephalelus  (Fig.  175),  Paradory dium) . 

CEPHALELIN^I 


Figs.  168-175.    Homoptera 

168.  Typhlocyba,  wings.  Jassidse. 

169.  Sogata  (Misra)  Fulgoroidse. 

170.  Liburnia,  wings  (Metcalf)  Delphacidse. 

171.  Liburniella,  hind  leg  (Garman)  Delphacidae. 

172.  Cixius  (Metcalf)  Cixiid*. 

173.  Deltocephalus  (DeLong)  Jassida?. 

174.  Tettigoniella  (Ball)  Cicadellid^. 

175.  Cephalelus  (Tillyard)  Jassidas. 

b.  Fore  wings  with  veins  branching  on  the  disk  so  that  they  form  a 

series  of  preapical  cells;  ocelli  present c 

Fore  wings  with  veins,  often  weak  at  base,  not  branching  on  the 
disk,  branching  only  near  apex  to  form  the  apical  cells;  ocelli 
vestigial  or  wanting.  (Typhlocyba  (Fig.  168)  (T.  australis, 
Australian  apple  leaf-hopper),  Dicraneura,  Empoa  (E.  rbsas, 
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Rose  leaf -hopper),  Empoasca  (E.  mali,  Apple  leaf -hopper), 
Erythroneura  (E.  comes,  Grape  leaf-hopper).  (EU PTERYG- 
IUM)     TYPHLOCYBIN^I 

c.    Ocelli  on  vertex  near  margin,  or  between  vertex  and  front,  and 
remote  from  eyes.   (Acucephalus,  Nionia,  Strongylocepha- 

lus,  Xestocephalus) ACUCEPHALIN^E 

Ocelli  on  margin  between  vertex  and  front,  usually  very  close  to 
eyes.  (Jassus  (=Ccelidia),  Chlorotettix,  Cicadula,  Delto- 
cephalus  (Fig.  173),  Euscelis,  Eutettix,  Phlepsius,  Platy- 
metopius,  Scaphoideus,    Thamnotettix).    (CCELlDWM). 

JASSlNiE 

17.  Anterior  border  of  vertex  sharply  laminately  expanded,  distinctly 

overhanging  upper  part  of  front;  antenna?  situated  far  mesad 
of  eyes;  ocelli,  when  distinguishable,  lying  between  extended 
margin  of  vertex  and  basal  margin  of  front  in  a  transversely 
triangular  (rarely  linear)  ocellar  area  and  very  remote  from 

eyes 18 

Anterior  border  of  vertex  sharply  marked  (head  may  be  laminately 
extended  between  eyes)  but  never  with  this  margin  extended 
beyond  and  overhanging  upper  part  of  front;  usually  with 
clearly  marked  subtriangular  ocellar  areas  at  sides  between 
vertex  and  front;  these  areas  are  commonly  occupied  by  the 
ocelli,  though  the  latter  may  occur  near  by  on  upper  surface  of 
crown,  then  usually  on  or  outside  the  carinate  or  raised  lateral 
margin  of  vertex;  antenna?  situated  close  to  interior  line  of 
eyes 21 

18.  Pronotum  extended  between  and  in  front  of  eyes;  vertex  very 

short,  transverse  and  deeply  concave 19 

Pronotum  not  abnormally  extended  between  eyes ;  vertex  not  very 
short  and  widely  transverse,  the  width  of  the  vertex  not  more 
than  twice  the  length;  ocelli  a  little  nearer  to  eyes  than  to 
median  line,  or  indistinguishable 20 

19.  Tegmina   normally   veined;   gena?   narrower   than   front;   front 

strongly  excavate,  with  high  raised  margins;  clypeus  little  ex- 
serted;  ocellar  area  very  broad;  hind  tibia?  with  very  few  small 
spines  and  hairs  on  apical  half;  sculpture  characterized  by  a 
deep  thimble  pitting.  (Pardpia  (  =  Megophthdlmus)  (Figs.  187, 
188),  Mesoparopia,  malay.).   {MEGOPHTHALMIDM). 

PAROPIID-ffi 

Tegmina  with  numerous  supernumerary  veins;  gena?  wider  than 

front;  front  convex;  clypeus  long  exserted;  ocellar  area  narrow, 


BRUES   AND   MELANDER:    CLASSIFICATION   OF   INSECTS 


115 


bounded  beneath  by  a  shallow  fold;  hind  tibiae  with  stout 
spinose  teeth,  few  in  number  but  distributed  along  entire  length; 
sculpture  characterized  by  coarse  striations  and  wrinkles. 
(Stenocotis) STENOCOTIDiE 


182 


189V         190^         191 

Figs.  176-192.    Homoptera 


176. 
177. 
178. 
179. 

180. 


Koebelea,  face  (Baker)  Koebeleidse. 

Ulopa,  face  in  frontal  view  (Baker)  Ulopidse. 

Ulopa,  face  in  lateral  view  (Baker)  Ulopidse. 

Signoretia,  head  and  pronotum,  dorsal  view  (Baker)  Signoretiidse. 

Signoretia,  face  (Baker)  Signoretiidse. 

181.  Nirvana,  head  and  pronotum,  dorsal  view  (Baker)  Nirvanidse. 

182.  Nirvana,  face  (Baker)  Nirvanidse. 

183.  Pythamus,  head  and  pronotum,  dorsal  view  (Baker)  Pythamidse. 

184.  Pythamus,  face  (Baker)  Pythamidse. 

185.  Stenotortor,  head  and  pronotum,  dorsal  view  (Baker)  Nirvanidse. 

186.  Stenotortor,  face  (Baker)  Nirvanidse. 

187.  Paropia,  face,  lateral  view  (Baker)  Paropiidse. 

188.  Paropia,  face,  frontal  view  (Baker)  Paropiidse. 

189.  Euacanthus,  head  and  pronotum,  dorsal  view  (Baker)  Euacanthidse. 

190.  Euacanthus,  face  (Baker),  Euacanthidse. 

191.  Stenometopius,  head  and  pronotum,  dorsal  view  (Baker)  Nirvanidse. 

192.  Stenometopius,  face  (Baker)  Nirvanidse. 
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20.  Gena?  longer  than  broad,  flat  or  concave,  outwardly  emarginate, 

normally  bordering  the  lora?  to  the  clypeus;  scrobes  very  shal- 
low and  lacking  strong  supra-antennal  ledges  (as  in  Stenocot- 
ida?);  pronotum  with  very  short  lateral  margins,  converging 
anteriorly,  ocelli  distinct.    (Koebelea,  nearc).    (Fig.  176). 

KOEBELEIDiE 
Gena?  broader  than  long,  strongly  convex,  not  passing  lora?  (at 
level  of  face),  their  apical  margins  roundly  curved  inward  to 
meet  the  front  above  the  lora?,  leaving  outer  margin  of  latter 
fully  exposed  in  facial  view;  scrobes  very  deep,  under  strongly 
overhanging  and  curved  supra-antennal  ledges;  head  wider 
than  prothorax;  pronotum  with  very  long  lateral  margins, 
usually  converging  posteriorly;  ocelli  sometimes  indistinguish- 
able; all  tibiae  ridged  and  feebly  spined.  (Uldpa  (Figs.  177, 178), 
Mesargus,  Moonia) ULOPID.ffi 

21.  Upper  margin  of  front  a  little  extended  beyond  margin  of  vertex 

and  plainly  visible  in  dorsal  view  at  least  at  sides,  the  lateral 
and  anterior  submarginal  carina?  of  vertex  usually  distinct, 

often  very  strong 22 

Upper  margin  of  face  not  at  all  extended  beyond  margin  of  vertex 
and  not  visible  in  dorsal  view,  or  only  a  little  so  just  in  front  of 
eyes;  ocelli  on  anterolateral  border  of  head  or  just  above  or 
below  it;  lora?  very  small  and  narrow;  tegmina  usually  without 
anteapical  cells  and  venation  usually  indistinct;  antennas  situated 
above  the  eyes  in  facial  view,  rarely  on  upper  line  of  or  between 
eyes,  in  which  case  the  head  is  long-produced. .  .  NIRVANIDiE 

a.  Antenna?  situated  at  upper  angle  of  eyes  (in  facial  view)  or  above 

this;  lateral  carina?  of  vertex  more  or  less  distinct;  ocelli  always 
visible  from  above,  on  upper  portion  of  lateral  border,  or  on 
anterolateral  portion  of  crown;  eyes  prominent;  posterior  bor- 
der of  pronotum  more  or  less  distinctly  incurved b 

Antenna?  situated  at  middle  of  eye  margin  (in  facial  view) ;  lateral 
carina?  of  vertex  wanting;  ocelli  below  anterior  border  of  crown 
and  not  visible  from  above;  head  (from  above)  long  spatulate, 
but  not  thin  dorsoventrally;  eyes  not  prominent,  deeply  set  in 
vertex;  pronotum  subtruncate  posteriorly;  tegmina  with  two 
subapical  cells.   ( Stenometdpius  (Figs.  191,  192)). 

STENOMETOPHN-ffi 

b.  Antenna?  situated  in  deep  transverse,   sharp-margined  scrobes; 

face  about  as  broad  as  long  or  broader;  eyes  small;  vertex  short, 
half-ovate.  (Macroceratogdnia,  Balbillus,  Stenotortor 
(Figs.  1S5,  186)) MACROCERATOGONIIN^I 
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Antennae  in  shallow  scrobes  of  ordinary  type;  face  usually  much 
longer  than  broad;  vertex  long;  eyes  large;  tegmina  without 
subapieal  cells,  the  veins  of  corium  usually  indistinguishable 
except  by  transmitted  light.  (Nirvana  (Figs.  181,  182),  Kana, 
Ophiuchus,  Pseudonirvana) NIRVANIN.ffi 

22.  Pronotum  very  long,  strongly  produced  and  outcurved  behind, 

largely  covering  the  scutellum;  head  with  eyes  broader  than 
pronotum;  vertex  with  a  very  strong,  thickened,  basal  trans- 
verse ridge;  supra-antennal  ledge  callously  thickened  and  lobed 
over  frontal  margin;  clypeus  truncate  or  notched  apically  and 
little  or  not  exserted;  sides  of  front  not  sinuate  at  scrobes;  ocelli 
in  marginal  areas  and  visible  from  above  and  below;  lorae  very 
small   and   short.    (Signoretia,  indoaustr.    (Figs.   179,   180); 

Preta) SIGNORETIID-ffi 

Pronotum  not  produced  behind  over  the  very  large  scutellum,  the 
hind  border  truncate  or  concave;  head  more  or  less  distinctly 
narrower  than  pronotum;  vertex  without  strongly  thickened 
basal  ridge;  supra-antennal  ledge  neither  strongly  callous  nor 
lobed  over  frontal  margin;  antennae  between  the  eyes  near 
middle  of  their  inner  margins 23 

23.  Pronotum  short,  broad,  broadly  rounded  anteriorly,  the  head  but 

slightly  narrower;  vertex  very  broad,  nearly  twice  as  broad  as 
long;  width  of  head  greater  than  length  of  head  and  pronotum 
together;  ocelli  situated  a  little  within  anterior  margin  of  crown, 
but  outside  the  anterolateral  carina  of  vertex,  and  invisible  in 
facial  view.   (Euacanthus  (Figs.  189,190);  Bundera,  India). 

EUACANTHID.® 
Pronotum  more  or  less  narrowly  rounded  anteriorly,  the  head 
very  distinctly  narrower,  vertex  always  much  less  than  twice 
as  broad  as  long;  width  of  head  always  much  less  than  length 
of  head  and  pronotum  together;  ocelli  in  or  very  near  lateral 
areas,  and  usually  visible  both  in  dorsal  and  facial  views. 
(Pythamus  (Figs.  183, 184),  Oniella,  Onukia). 

PYTHAMID-flE 

24.  Flagellum  of  antennae  segmented;  hind  tibiae  without  mobile  spur; 

lateral  ocelli  on  the  front,  the  front  reaching  from  eye  to  eye 
without  lateral  ridges  dividing  off  a  small  area  around  the  eyes; 
sides  of  face  (lorae)  plainly  visible  in  front  view  and  forming  a 
continuous  curve  with  the  clypeus.    (Tettigometra,  Egrdpa, 

Hilda,  Euphyonartex) TETTIGOMETRID.® 

Flagellum  of  antennae  not  segmented;  lateral  ocelli  outside  the 
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lateral  ridges  of  the  front,  generally  beneath  the  eyes;  sides  of 
face  (lorse)  not  visible  in  front  view,  or  forming  an  angle  with 
the  clypeus 25 


Figs.  193-203.    Homoptera 

193.  Acanalonia,  head  (Metcalf)  Acanaloniidae. 

194.  Aphelonema,  head  (Metcalf)  Issidse. 

195.  Otiocerus,  wings  (Metcalf)  Derbidse. 

196.  Liburniella,  antenna  (Garman)  Delphacidse. 

197.  Scolops,  fore  wing  (Metcalf)  Dictyopharidse. 

198.  Scolops  (Garman)  Dictyopharidse. 

199.  Acanalonia  (Swezey)  Acanaloniidae. 

200.  Poiocera,  wings  (Metcalf). 

201.  Pyrilla  (Misra)  Lophopidse. 

202.  Tropiduchid. 

203.  Ormenis  (Swezey)  Flatidse. 


25.   Second  joint  of  hind  tarsi  not  very  small,  the  apex  truncate  or 
emarginate  and  with  a  row  of  small  spines;  fore  wing  without 

costal  area,  or  with  only  a  small  one  without  crossveins 26 

Second  joint  of  hind  tarsus  small  or  very  small,  the  apex  generally 
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rounded  or  pointed  and  without  spines  or  with  only  one  at  each 
side;  costal  area  present  or  absent 34 

26.  Claval  veins  not  granulate;  or  if  so,  the  last  joint  of  the  labium 

short,  not  longer  than  wide 27 

One  or  both  claval  veins  granulate;  apical  joint  of  labium  much 
longer  than  wide.  Abdomen  compressed,  the  sixth  to  eighth 
tergites  with  wax  secreting  pores;  median  ocellus  usually 
present.   (Meenoplus,  Anigrus,  Siiva,  Kermesia). 

MEENOPLIDiE 

27.  Sixth,  seventh  and  eighth  abdominal  tergites  without  wax  pores. 28 
Sixth,  seventh  and  eighth  tergites  with  wax-secreting  pores;  ovi- 
positor reduced,  incomplete.   (Kinnara,  Eparmene,  Prosot- 
ropis,  (Eclidius,  Atopocixius) KINNARID.ffl 

28.  Anal  area  of  hind  wings  reticulate,  with  many  crossveins ;  clypeus 

with  lateral  carinas;  head  often  greatly  prolonged.  (Fulgora, 
indomal.;  Lanternaria,  neotrop.;  Amycle,  Cyrpoptus,  Py- 

rops) FULGORIDiE 

Anal  area  of  hind  wing  not  reticulate 29 

29.  Last  joint  of  labium  distinctly  longer  than  wide 30 

Last  joint  of  labium  about  as  long  as  wide.   (Derbe,  Anotia,  La- 

menia,  Otiocerus  (Fig.  195),  Rhotana,  Venata,  Zoraida). 

DERBID.E 

30.  Claval  vein  entering  the  apex  of  the  clavus 31 

Claval  vein  not  reaching  the  apex  of  the  clavus,  entering  com- 
missure before  apex 32 

31.  Base  of  abdomen  on  each  side  with  one  or  two  short  processes 

bearing  three  pits  or  depressions;  body  compressed,  wing  mem- 
branes not  overlapping.  (Achilixia,  malay.;  Bebaiotes,  neo- 
trop.)   ACHILIXIIDiE 

Base  of  abdomen  without  lateral  processes;  body  usually  flattened, 
the  wing  membranes  overlapping.  (Achilus,  Agandecca,  Ca- 
tonia,  Elidoptera,  Faventia) ACHILIDiE 

32.  Hind  tibiae  with  a  strong,  movable  spur  at  the  apex;  fore  wings 

without  costal  area;  ovipositor  well  developed;  often  brachyp- 
terous.  (Delphax,  Liburnia  (Fig.  170),  Perkinsiella  (P. 
saccharidda,  Sugarcane  hopper),  Pissonotus,  Stenocranus). 

DELPHACID-ffi 
Hind  tibia?  without  apical  movable  spur 33 

33.  Head  prolonged  in  front,  sometimes  greatly  so,  or  if  not  the  front 

bears  two  or  three  carinse,  or  the  tegulse  are  absent  and  the 
claval  suture  obscure;  no  median  ocellus.  (Dictyophara,  Clady- 
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pha,  Dichoptera,  Orgamara,  Orgerius,  Scolops  (Figs.  197, 

198)) DICT  YOPHARIDiE 

Head  not  prolonged  in  front,  or  only  moderately  so,  the  front 
with  only  a  median  carina,  in  addition  to  the  lateral  margins; 
tegulce  present;  median  ocellus  often  present.  (Cixius  (Fig. 
172),  Bothriocera,  Koroana,  Myndus,  Oliarus).    CIXilD.dE 

34.  Second  joint  of  hind  tarsi  with  a  spine  on  each  side;  claval  vein 

nearly   always  extending  to  and  ending  in  the  apex  of  the 

clavus 35 

Second  joint  of  hind  tarsus  small,  without  spines 39 

35.  Mesonotum  with  the  hind  angles  marked  off  by  a  groove  or  fine 

line;  fore  wings  with  the  costal  area  absent,  or  very  small  and 
without  cross  veins,  or  with  cross  veins;  basal  joint  of  hind  tarsi 
usually  long,  rarely  padded  below.    (Tropiduchus,  Alcestis, 

Monopsis,  Tambinia,  Neurometa) TROPIDUCHID^I 

Mesonotum  with  the  hind  angles  not  marked  off  by  a  groove  or 
line;  first  joint  of  hind  tarsus  usually  short  or  very  short.  . .  .36 

36.  Fore  wings  with  a  crossveined  costal  area;  without  granules  on 

the  clavus;  clypeus  nearly  always  with  lateral  carina?.  (Nogo- 

dina) NOGODINID^S 

Fore  wings  without  a  crossveined  costal  area,  or  if  with  such  the 
clavus  is  granulate  or  the  clypeus  is  without  lateral  carina?.  .37 

37.  Clavus  not  granulate;  base  of  costa  not  strongly  curved 38 

Fore  wings  with  a  crossveined  costal  area  and  with  the  clavus 

granulate,  or  the  base  of  the  costa  strongly  curved.  (Flata, 
Cerynia,  Flatoides,  Nephesa,  Ormenis  (Fig.  203),  Phantia, 
Phyma) FLATIBM 

38.  Fore  wings  large,  held  steeply  against  the  sides  of  the  body ;  head 

about  as  wide  as  thorax;  pronotum  with  hind  edge  slightly 
roundly  emarginate,  sometimes  straight;  mesonotum  large, 
long;  hind  tibia?  without  spines;  ovipositor  incomplete.  (Acan- 
alonia  (  =  Amphiscepa)  (Figs.  193,  199),  Chlorochara).  (AM- 

PHISCEPIDM)    ACANALONIID^! 

Fore  wings  generally  smaller,  in  Caliscelinse  very  short,  or  very 
narrow,  parchment-like;  head  usually  as  wide  as  thorax  or 
wider;  pronotum  with  hind  margin  straight,  sometimes  slightly 
concave  or  convex;  mesonotum  short,  not  more  than  twice  the 
length  of  the  pronotum,  with  a  transverse  ridge  parallel  to  the 
pronotal  suture  dividing  it  into  two  parts  of  differing  sculptur- 
ing, the  anterior  covered  by  the  pronotum;  hind  tibia;  spined; 
claval  suture  present  (Issinse)  or  absent  and  fore  wings  thick, 
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convex,  and  venation  obscured  (Hemispha?riina?).  (Brucho- 
morpha,  Aphelonema  (Fig.  194),  Caliscelis,  Hemisphse- 
rius,  Issus) ISSID.ffi 

39.  Fore  wings  wide  on  apical  margin,  steeply  held  against  the  sides 

of  the  body,  with  a  crossveined  costal  area;  clavus  long;  head  as 
wide  or  nearly  as  wide  as  the  thorax;  hind  trochanter  directed 
downward;  first  joint  of  hind  tarsi  at  least  moderately  short. 

(Ricania,  Armaria,  Euricania,  Privesa) RICANIIDjE 

Fore  wings  not  so  wide  on  the  apical  margin  and  not  held  so  steeply, 
or  the  head  is  distinctly  narrower  than  the  thorax;  clavus 
shorter;  hind  trochanter  directed  backward;  first  joint  of  hind 
tarsi  at  least  moderately  long 40 

40.  Front  wider  than  long,  the  sides  angulate;  clypeus  without  lateral 

carina?  and  front  without  longitudinal  carina?  or  with  only  a 
very  obscure  one.    (Eurybrachys,  Messena,  Platybrachys, 

Thessitus)    EURYBRACHID^l 

Front  rarely  as  wide  as  long  and  often  without  angular  margins, 
nearly  always  with  one  or  three  longitudinal  carina?.  ( Lophops, 
indomal.;  Pyrilla  (Fig.  201),  malay.;  Elasmoscelis,  ethiop., 
indomal. ;  Kasserota,  indoaustr.) LOPHOPID.ffi 

41.  Tarsi  two-jointed,  the  basal  joint  sometimes  reduced,  the  outer 

joint  with  two  claws;  wings,  when  present,  four  in  number,  with 
few  veins,  at  rest  usually  held  in  a  sloping  position  over  the  ab- 
domen; sutures  between  body  segments  distinct;  mouthparts 
usually  well  developed  in  both  sexes,  labium  usually  long.  .  .42 
Tarsi  one-jointed  (in  some  Monoplebida?  and  in  the  male  cochineal 
insect  there  is  an  additional  minute  basal  joint)  and  with  a 
single  claw;  females  stout-bodied,  always  wingless,  often  with- 
out legs  so  that  they  rarely  move  after  maturity,  remaining 
sessile  on  the  host  plant,  rarely  without  mouthparts;  males 
delicate,  usually  with  mesothoracic  wings  alone  developed, 
which  are  gauzy  and  almost  veinless  and  lie  flat,  overlapping 
on  the  abdomen  when  at  rest;  antenna?  of  female  absent  or  with 
as  many  as  eleven  joints,  of  male  with  ten  to  twenty-five  joints; 
body  of  female  and  nymphal  males  scale-like,  gall-like,  or  cov- 
ered with  waxy  powder,  tufts  or  scales,  the  sutures  between  the 
segments  often  indistinct.    (Superfamily  COCCOIDEA)  ...  47 

42.  Non-jumping  insects,  legs  long  and  slender;  both  pairs  of  wings 

membranous  or  opaque  whitish;  antenna?  three- to  six-jointed.  43 
Jumping  insects,  the  femora  thickened;  antenna?  long,  five  to  ten- 
jointed,  usually  ten-jointed,  the  last  joint  with  two  fine  apical 
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bristles;  fore  wings  somewhat  thicker,  often  more  or  less  leath- 
ery; pad  between  the  tarsal  claws  (empodium)  present,  bilobed. 
Jumping  plant-lice.    {PSYLLIDM) CHERMID^I 


Figs.  204-216.    Homoptera 

204.  Freysiula,  head  (Crawford)  Chermidse. 

205.  Trioza,  head  (Crawford)  Chermidse. 

206.  Carsidara,  fore  wing  (Crawford)  Chermidse. 

207.  Paurocephala,  head  (Crawford)  Chermidse. 

208.  Trioza  (Peterson)  Chermidse. 

209.  Udamoscelis,  fore  wing  (Quaintance  and  Baker)  Aleyrodidse. 

210.  Aleurodicus,  wing  (Quaintance  and  Baker)  Aleyrodidse. 

211.  Aleurocanthus,  wing  (Quaintance  and  Baker)  Aleyrodidse. 

212.  Trioza,  wings  (Patch)  Chermidse. 

213.  Pachypsylla,  wings  (Patch)  Chermidse. 

214.  Ceriacremum,  fore  wing  (Crawford)  Chermidse. 

215.  Aleyrodes,  fore  wing  (Quaintance  and  Baker)  Aleyrodidse. 

216.  Pachypsylla,  head  (Crawford)  Chermidse. 


a.  Head  deeply  cleft,  with  the  antennae  attached  to  the  truncate  an- 
terior ends  on  each  side  of  the  cleft  (Fig.  204);  cheeks  seldom 
produced   into   conical   processes;   media   not   dichotomously 
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forked  (Fig.  206);  hind  tibiae  often  without  a  spur  at  base. 
Indomalavan  and  neotropical.  (Carsidara,  Epicarsa,  Nesidpe, 

Rhinopsylla) CARSIDARIN-ffi 

Head  of  a  different  form;  if  apparently  cleft,  this  is  due  to  the 
genal  cones,  which  do  not  bear  the  antennae b 

b.  Front  not  covered  by  the  gense  (Fig.  207),  which  are  not  produced 

into  conical  processes  (except  Calophya);  anterior  ocellus  at 

the  upper  extremity  of  the  front c 

Front  covered  by  the  gense  (Fig.  216)  which  are  usually  produced 
below  into  conical  processes ;  front  ocellus  at  the  junction  of  the 
front  and  gense d 

c.  Vertex  flat,  horizontal ;  the  front  beneath  it  in  the  form  of  a  narrow, 

usually  elongate  piece  that  extends  from  the  clypeus  to  the  an- 
terior ocellus;  wings  often  more  or  less  thickened  and  spotted. 
(Aphalara,  Aphalaroida,  Livia,  Rhinocola)  ....  LIVIINJ3 
Vertex  not  horizontal,  its  surface  curved  downwards  anteriorly; 
front  forming  a  small  sclerite  level  with  the  vertex  and  gense; 
wings  usually  membranous.  (Calophya,  Am.;  Leptynoptera, 
indomal.;  Heteropsylla,  Paurocephala,  Pauropsylla,  wide- 
spr.) PAUROPS  YLLIKffi 

d.  Fore  wing  with  more  than  two  marginal  cells,  the  radial  sector 

branched  or  connected  to  the  media  by  a  crossvein  near  the  tip 
of  the  wing  (Fig.  214).   (Ceriacremum,  neotrop.). 

CERIACREMINiE 

Fore  wing  with  only  two  marginal  cells,  formed  by  the  furcation 

of  the  media  and  cubitus   (Fig.  212),  the  radial  sector  not 

branched  and  not  connected  with  the  media  by  a  crossvein.  .  .e 

e.  First  joint  of  hind  tarsi  with  two  black,  claw-like  spines  at  tip; 

radius,  media  and  cubitus  not  arising  at  the  same  point  from 
the  basal  vein,  the  media  and  cubitus  stalked;  wings  rarely 
angulate  at  apex.  (Arytaina,  Euphalarus,  widespr.;  Epi- 
psylla,  Euphyllura,  Pachypsylla  (Figs.  213,  216) ;  Chermes 
(  =  Psylla)  cosmop.  (C.  pyricola,  Pear  psylla).    (PSYLLINAi). 

CHERMIN-ffl 
First  joint  of  hind  tarsi  simple,  without  such  spines  at  tip;  radius, 
media  and  cubitus  usually  arising  at  a  common  point,  the  media 
and  cubitus  not  stalked;  wings  usually  angulate  at  apex. 
(Ceropsylla,  neotrop.;  -Megatrioza,  widespr.;  Paratridza, 
neotrop.;  Tridza,  cosmop.).   (Figs.  205,  208,  212). 

TRIOZINJE 

43.  Wings  transparent,  though  sometimes  colored,  the  hind  wings 
smaller  than  the  fore  pair;  tarsi  with  the  basal  joint  sometimes 
much  reduced,  empodium  greatly  reduced  or  absent;  body  not 
mealy  but  sometimes  with  waxy  wool;  life  cycle  very  compli- 
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cated,  including  agamic  and  sexual  generations,  of  dissimilar 
appearance.     Plant   lice,    Aphids.      (Superfamily   APHIDOI- 

DEA) 44 

Wings  usually  opaque,  whitish,  clouded,  or  mottled  with  spots  or 
bands,  the  two  pairs  of  wings  subequal  in  size;  the  two  tarsal 
joints  subequal,  usually  a  pad-like  or  spine-like  process  (em- 
podium)  between  the  tarsal  claws;  body  of  adult  more  or  less 
mealy  with  fine,  white  powdery  wax,  body  of  the  scale-like  leg- 
less nymphs  not  covered  with  powder,  but  often  with  marginal 
plates  of  wax.    White  flies ALE YRODID^l 

a.  Empodium  absent;  fore  wings  with  veins  Ri,  Rs,  M,  Cu  and  A 

present.  (Udamoselis,  S.  Am.  (Fig.  209)).     UDAMOSELIN^I 

Empodium  present;  fore  wings  with  either  M  or  Cu  and  A  veins 

absent    b 

b.  Empodium   spine-like;   fore  wings   with   vein   Cu   undeveloped. 

(Aleurodicus  (Fig.  210),  Dialeurodicus,  Leonardius,  Par- 

aleyrodes) ALEURODICIN-ffi 

Empodium  blade-like;  fore  wings  with  vein  M  undeveloped. 
(Aleyrddes  (Figs.  215,  219,  220),  Aleurochiton,  Aleurocan- 
thus  (Fig.  211),  Neomaskiella) ALEYRODIN-ffi 

44.  Fore  wings  with  outer  part  of  stigma  bounded  behind  by  vein  Ri, 

the  radial  sector  separate  (Fig.  222) ;  sexual  females  oviparous, 
summer  parthenogenetic  females  viviparous;  new-born  with 

anterior  pronotal  pleural  bristles  absent 45 

Fore  wings  with  outer  part  of  stigma  bounded  behind  by  the 
fused  vein  Ri  +  Rs  (Figs.  217,  218),  both  the  sexual  and  agamic 
females  oviparous;  first  tarsal  joint  with  two  bristles;  cornicles 
wanting;  newly  born  with  three-jointed  antennae  and  with  an- 
terior pronotal  pleural  bristle  present 46 

45.  Parthenogenetic  and  oviparous  females  and  usually  males  also 

with  functional  rostrum,  able  to  suck  sap  and  to  defecate;  ovi- 
parous females  producing  two  or  more  eggs,  rarely  one;  cornicles 
rarely  absent APHIDID.® 

a.  New-born  individuals  with  four  bristles  on  basal  tarsal  joint ;  head 
free,  not  fused  with  prothorax,  adults  with  vertex  margined; 
labium  five-jointed;  cornicles  broadly  conical  to  pore-like, 
rarelv  absent.    (Lachnus  (Pine  aphids),  Cinara,  Eulachnus, 

Trama) LACHNIN.E 

New-born  individuals  with  two  bristles  on  basal  joint  of  tarsus; 
labium  four-jointed;  cornicles  pore-like  to  elongate  cylindrical, 
rarely  absent;  head  of  adult  with  vertex  not  margined b 
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Head  free;  newly  born  with  faceted  eyes;  hind  tibise  of  oviparous 
female  thickened.  (Aphis  (Fig.  221),  (A.  gossypii,  Cotton 
aphis,  A.  maidis,  Corn  aphis,  A.  pbmi,  Green  apple  aphis), 
Rhopalosiphum,  Toxoptera  (T.  grdminum,  Green  bug  of 
wheat);  Chaitophorus;  Saltusaphis;  Callipterus;  Ptero- 
comma;  Anuraphis  {A.  bakeri,  Clover  aphis,  A.  maidi-rddicis, 
Corn  root  aphis,  A.  persicce-nrger,  Black  peach  aphis); 
Cryptosiphum;  Brachycolus  (  =  Brevicoryne)  Hyaldpterus; 


220 


217. 
218. 
219. 


222. 
223. 


Figs.  217-223.     Homoptera 


Phylloxera,  wings  (Patch)  Phylloxeridse. 
Adelges,  wings  (Patch)  Adelgidae. 
Aleyrodes,  tarsus  (Quaintance)  Aleyrodidse. 

220.  Aleyrodes  (Bemis)  Aleyrodidse. 

221.  Aphis  (Chittenden)  Aphididse. 
Macrosiphum,  wings  (Patch)  Aphididse. 
Mindarus,  wings  (Patch)  Aphididse. 

Liosomaphis;  Amphorophora  (= IUinoia) ;  Macrosiphum 
( =  Siphon  ophora)  (Fig.  222)  (M .  solanifblii,  Potato  aphis) ;  Myzus 
(M.  persicas,  Green  peach  aphis);  Phdrodon  (P.  humidi,  Hop 
aphis)) APHIDIN-ffi 

Head  fused  with  pro  thorax,"  the  eyes  located  midway  on  the  head, 
eyes  of  new-born  with  three  facets;  hind  tibise  of  oviparous 
females  not  thickened c 

Underside  of  antennae  with  oval  or  rounded  secondary  sensoria; 
radial  sector  of  fore  wings  arising  at  the  base  of  the  elongate 
stigma,  cell  Ri  therefore  long;  sexual  forms  small,  the  female 
laving  a  number  of  eggs.  (Mindarus  (Fig.  223),  Anomalaphis, 
Thelaxes).  {MINDARINvE) THELAXINfll 


126  bulletin:  museum  of  comparative  zoology 

Antenna?  with  narrow  transverse  sensoria;  radial  sector  of  fore 
wings  arising  from  the  stigma;  wing  veins  much  reduced  so  that 
the  media  is  usually  simple;  cornicles  usually  absent  or  much 
reduced ;  sexual  forms  usually  apterous  and  of  small  size ;  species 
usually  producing  galls;  wax  glands  usually  present.  (Horm- 
aphis,  Cerataphis,  Hamamelistes).    HORMAPHIDINiE 

Parthenogenetic  females  with  functional  rostrum,  sexual  forms 
greatly  reduced  and  with  no  mouthparts;  oviparous  females 
producing  only  one  egg;  cornicles  much  reduced  or  absent;  wax 
glands  abundantly  developed;  wing  venation  usually  reduced; 
antennal  sensoria  prominent ERIOSOMATID^I 

a.  Anal  tergite  of  new-born  with  four  bristles,  new-born  agamic 
individuals  with  four  bristles  on  other  tergites  also;  sexual  in- 
dividuals produced  in  the  spring.  (Forda,  Aploneura,  Mel- 
aphis,  Pemphigella) FORDIN-ffi 

Anal  tergite  of  new-born  with  four  bristles,  the  other  tergites  with 
bristles  forming  six  rows ;  sexual  individuals  produced  after  mid- 
summer. (Eriosdma  (E.  lanigerum,  Woolly  aphis  of  apple), 
Asiphum,  Pemphigus,  Prociphilus,  Schizoneura  (S.  ulmi, 
Elm  aphis)) ERIOSOMATIN-ffi 

46.  Wings  when  at  rest  held  roof-like,  vein  Cu  of  fore  wing  distant 
from  first  anal  vein;  antenna;  of  wingless  agamic  females  three- 
jointed,  of  sexual  forms  four-jointed,  of  winged  forms  five- 
jointed;  sexual  as  well  as  parthenogenetic  females  with  beak; 
wingless  agamic  females  secrete  a  waxy  flocculence.  Infesting 
only  conifers;  formerly  known  as  Chermes ADELGIDjE 

a.  Abdomen  with  five  pairs  of  spiracles,  the  first  not  evident;  new- 
born fundatrix  with  ring-like  dorsal  wax  glands.     (Pineus» 

Pineodes,  Dreyfusia.) PINEIN-ffi 

Abdomen  with  six  pairs  of  spiracles,  the  first  not  evident;  agamic 
young  of  two  kinds,  either  (a)  delicate  summer  forms,  the  first 
generation  usually  winged,  with  short  rostrum,  moulting  four 
times,  and  not  overwintering,  or  (b)  chitinized,  wingless,  winter 
form,  with  long  rostrum,  moulting  three  times,  which  rest  over 
summer  and  are  active  in  fall.  (Adelges  (Fig.  218)  (=Cnapha- 
lodes),  Gilletteella,  Sacchiphantes) ADELGIN.E 

Wings  when  at  rest  laid  flat  upon  the  abdomen,  veins  Cu  and  1A 
fused  at  base  forming  a  Y-vein;  antenna?  three-jointed;  parthe- 
nogenetic females  with  beak,  sucking  but  not  defecating;  sexual 
forms  without  beak;  wingless  agamic  females  not  secreting  a 
waxy  flocculence,  but  in  Phylloxera  they  secrete  a  waxy  powder. 


BRUES   AND   MELANDER:    CLASSIFICATION    OF   INSECTS 


127 


(Phylloxera  (P.  vastatrix,  Grape  phylloxera)  (Figs.  217,  224, 
225),  Acanthochermes,  Moritziella,  Xerophylla  (X.  caryoe- 
caulis,  Hickory  phylloxeran)) PHYLLOXERIDJE 

47.   Abdominal  spiracles  present  in  all  stages ;  adult  male  usually  with 

compound  eyes 48 

Abdominal  spiracles  wanting  in  all  stages;  adult  male  without 
definite  compound  eyes,  i.e.  without  clusters  of  facets  in  hemi- 
spherical or  other  shape 49 


225 

Figs.  224-226.     Homoptera 

224.  Phylloxera,  dorsal  and  ventral  views.  (Doten)  Phylloxeridse. 

225.  Phylloxera,  nymph,  ventral  view  (Simanton)  Phylloxeridse. 

226.  Phcenicococcus,  larva  (Morrison)  Cylindrococcidse. 


48.  Larva  and  all  female  stages  with  a  distinctly  developed  flat  anal 
ring  bearing  pores  and  six  setse;  adult  male  with  simple  nine- 
jointed  antenna;,  with  a  rather  conspicuous  seta  at  extreme  tip 
of  apical  joint;  penis  sheath  of  adult  male  appearing  strongly 

bivalved.  (Orthezia,  tropicopolitan) ORTHEZIID.® 

None  of  the  stages  with  a  flat  anal  ring  bearing  pores  and  setse; 
adult  male  nearly  always  with  simple  ten-jointed  antennae, 
rarely  with  pectinate  antenna;  or  with  more  than  ten  joints; 
penis  sheath  of  adult  male  mostly  entire,  or  merely  cleft  at  apex, 
at  most  with  short  bilobate  tip,  in  which  case  the  compound 
eyes  are  poorly  developed.    {MARGARODIDM). 

MONOPHLEBID^I 
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a.  Adult  female  with  tarsi  two-jointed  (Fig.  241),  rarely  the  legs 

reduced  to  a  small  unsegmented  protuberance;  disk-like  simple 
pores  present;  intermediate  female  legless;  halteres  of  male 
with  four  to  six  long  curved  apical  bristles  (Fig.  242).  Wide- 
spread. (Matsucoccus,  palsearc.  (Figs.  242, 245) ;  Stigmacoc- 
cus,  neotrop.  (Figs.  241,  248,  249);  Xylococcus,  nearc). 

XYLOCOCCIN^l 

Adult  female  with  tarsi  one-jointed,  legs,  if  reduced,  with  some 

segmentation;  disk-like  simple  pores  wanting b 

b.  Adult  female  with  six  to  twelve  large  knobbed  bristles  surrounding 

and  surpassing  the  tarsal  claw  (Fig.  246);  antennas  contiguous 
at  base;  intermediate  females  legless;  male  with  eyes  reduced 
to  a  row  of  facets  or  even  to  a  single  facet.  Hohirctic.  (Stein- 
gelia,  palsearc;  Stomacoccus,  nearc.)  .  . .  .  STEIN  GELIIN.ffi 
Adult  female  usuallv  with  two  bristles  on  tarsal  claw,  if  more  than 
two  the  bristles  are  short  and  acute;  antennse  often  close  to- 
gether but  not  contiguous  at  base;  male  with  well  developed 
compound  eyes c 

c.  Adult  female  with  dorsal  anus,  anal  tube  relatively  well  developed 

and  provided  with  a  simple  proximal  ring;  intermediate  female 
with  antennse  and  legs  fully  developed,  anal  tube  with  ring  and 
anal  opening  distinctly  dorsal;  male  tibise,  tarsi  and  front 
femora  with  bifurcate  setse,  middorsal  area  of  thorax  with  an 
unchitinized  area,  and  abdomen  with  one  or  more  pairs  of  fleshy 
marginal  tassels.  (Drosicha,  widespr.;  Icerya,  tropicopol. 
(Figs.  230,  243);  Llaveia,  neotrop.,  indomal.;  Monophlebus, 
indomal.;  Palaeococcus  (Fig.  231),  widespr.;  Steatococcus). 

MONOPHLEBIN^I 
Adult  female  with  the  anal  tube,  if  well  developed  and  with  proxi- 
mal ring,  apical  in  position,  if  the  anal  opening  is  subapical  the 
tube  is  poorly  developed  or  wanting d 

d.  Adult  female  usually  with  disk  pores  in  a  band  or  plate  within  the 

thoracic  spiracles,  if  without  these  the  front  legs  enlarged  and 
fitted  for  digging;  intermediate  female  legless;  male  legs  with- 
out bifurcate  bristles,  middorsal  area  of  thorax  chitinized. 
(Callipappus,    austr.;     Kuwania,    pahearc;     Margarddes, 

widespr.) MARGARODIN^I 

Adult  female  usually  with  disk  pores  or  pore  plate  external  to,  but 
never  within  the  thoracic  spiracle;  intermediate  female  with 
antennse  and  legs  usually  reduced  but  still  segmented;  male 
tibiae,  tarsi  and  front  femora  with  bifurcate  bristles;  middorsal 
area  of  thorax  unchitinized.  Principally  neotropical  and  Aus- 
tralian. (Coelostomidia,  austr.;  Cryptokermes,  neotrop.; 
Marchalina) CCELOSTOMIDIIN^l 
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49.  Abdomen  of  female  and  of  nymphs  terminating  in  a  compound 

pygidium;  anal  opening  simple;  body  covered  by  a  secreted  thin 

shield-like  scale.  Scale  insects 50 

Abdomen  of  female  and  of  nymphs  not  having  the  posterior  seg- 
ments fused  to  form  a  definite  pygidium  contrasting  with  the 
anterior  segments;  anal  orifice  often  setiferous;  body  not  cov- 
ered by  a  thin  shield-like  scale 51 

50.  Scale  covering  constructed  around  the  first  moulted  skin;  pygi- 

dium of  the  covered  insect  definitely  formed  of  the  fused 


230 

Figs.  227-231.    Homoptera 

227.  Lecanium,  growth  stages  of  female  scale.   Lecaniidae. 

228.  Diaspis,  female  (Howard)  Diaspididse. 

229.  Aspidiotus,  male  (Howard)  Diaspididse. 

230.  Icerya,  tarsus  of  female  (Riley)  Monophlebidae. 

231.  Palseococcus,  hind  leg.  Monophlebidse. 

terminal  segments  contrasting  with  the  anterior  segments  of 
the  abdomen,  pygidium  of  the  first  instar  larva  bearing  two 
long  anal  setae;  legs  and  six-jointed  antennas  present  during  the 
crawling  stage  but  atrophied  after  the  insect  becomes  sessile; 
beak  one-jointed BIASPIDIDjE 

a.  Scale  of  adult  female  or  second  nymphal  female  more  or  less  elon- 
gate or  sometimes  rounded,  with  exuviae  at  one  end,  if  nearly 
circular  the  exuviae  near  margin  or  when  central  not  concen- 
trically superposed;  exuvia  of  first  nymphal  female  with 
the  remains  of  antennae  showing  as  porrect  appendages b 
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Scale  of  adult  and  second  nymphal  female  nearly  circular,  the 
exuviae  central,  if  elongate  the  exuviae  concentrically  superposed, 
not  projecting  beyond  margin  of  scale  or  attached  at  margin; 
exuvia  of  first  nymphal  female  never  showing  remains  of  an- 
tennae. (Aspidiotus,  widespr.  (Fig.  229)  (A.  (Comstockdspis) 
pernicidsus,  San  Jose  scale) ;  Chrysomphalus,  widespr. ;  Tar- 
gionia,  widespr.) ASPIDIOTINiE 

b.  Scale  of  female  nearly  circular,  with  nipple  central  or  excentric, 

rarely  projecting  beyond  margin  of  scale;  male  scale  elongate, 
with  almost  parallel  sides.  (Aulacaspis,  widespr.  (Figs.  233, 
234)  (A.  rosoe,  Rose  scale);  Diaspis,  widespr.  (Z).  bromelice, 
Pineapple  scale;  D.  piricola,  Pear  scale);  Howardia,  widespr.). 

DIASPIDINiE 

Scale  of  female  not  circular,  but  pyriform  to  linear,  at  least  twice 

as  long  as  wide,  rarely,  in  certain  gall-making  species,  the  scale 

is  reduced  to  a  lining  of  the  gall c 

c.  Male  scale  elongate,  very  unlike  the  broader  female,  usually  tri- 

carinate  and  white  or  pale-colored d 

Male  scale  essentially  similar  in  form  and  structure  to  that  of  the 
female e 

d.  Female  scale  with  exuviae  small,  not  forming  the  greater  part  of 

the  scale.  (Chionaspis,  widespr.  (Figs.  235,  236,  237)  (C. 
furfura,  Scurfy  scale;  C.  pinifdlice,  Pine  leaf  scale);  Hemi- 
chionaspis,  widespr., mainly  indomal.;  Phenacaspis,  widespr.; 

Poliaspis,  ethiop.,  indomal.) CHIONASPIDIN^ 

Female  scale  elongate  (Fig.  232),  formed  in  greater  part  by  the 
puparium  (nymphal  exuvia  which  encloses  the  adult) ;  secreted 
part  of  scale  thin.  (Adiscofiorinia,  ethiop.,  indoaustr. ;  Fio- 
rinia,  indoaustr.  (Fig.  232);  Trullifiorinia,  indoaustr.). 

FIORINIINtfl 

e.  Pygidium  usually  edged  with  a  continuous  series  of  lobes  and  wide 

fringed  processes  (pectinae),  rarely  with  pointed  narrow  plates; 
preanal  median  group  of  wax  glands  often  wanting,  when  pres- 
ent rarely  with  more  than  eight  glands;  scale  white  or  whitish,  .f 
Pygidium  of  adult  female  or  of  second  nymphal  stage  usually  with 
pointed  narrow  plates,  and  pectinae  at  most  with  narrow  shafts; 
scale  of  adult  female  with  second  exuvia  small,  rarely  covering 
half  of  scale;  usually  more  than  eight  preanal  wax  glands; 
scale  dark  colored.  Oyster-shell  scales.  (Coccomytilus,  wide- 
spr.; Lepidosaphes  (  =  Mytildspis),  widespr.  (Fig.  240)  (L. 
becki,  Citrus  purple  scale; L.  uhni,  Oyster-shell  scale);  Pinnas- 
pis,  Am.,  indomal.;  Scrupulaspis,  palaearc,  indoaustr.). 

LEPIDOSAPHIN^I 

f.  Scale  of  adult  female  elongate,  often  pyriform,  sometimes  with 

parallel  sides,  formed  mainly  of  the  large  puparium  or  nymphal 
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exuvia  which  encloses  the  adult;  male  scale  not  carinate;  basal 
segments  of  abdomen  without  lateral  projections.    (Leucaspis, 

widespr.;  Suturaspis,  widespr.) LEUCASPIDIN.ffi 

Scale  of  adult  female  round  with  small  marginal  exuviae,  or  sub- 
quadrangular  with  large  exuvia?,  or  elongate  with  terminal 
exuvia?;  puparium  usually  converted  into  the  second  exuvia; 
basal  segments  of  abdomen  with  lateral  projections.  (Crypto- 
parlatdria,  palsearc,  austromal.;  Gymnaspis,  widespr.;  Par- 
latoria,  widespr.  (P.  bldnchardi,  Date  palm  scale);  Syngenas- 
pis,  widespr.) PARLATORIIN.ffi 


237 

236 


234 


232  233  235. 

Figs.  232-237.    Homoptera 

232.  Fiorinia,  female,  outline  of  scale.  Diaspididse. 

233.  Aulacaspis,  female,  outline  of  scale.   Diaspididse. 

234.  Aulacaspis,  male,  outline  of  scale.  Diaspididse. 

235.  Chionaspis,  male,  outline  of  scale.  Diaspididse. 

236.  Chionaspis,  broad  female  scale.  Diaspididse. 

237.  Chionaspis,  narrow  female  scale.  Diaspididse. 

Scale  covering  not  containing  the  exuvia?  of  the  early  moults 
pygidial  segments  less  completely  fused;  legs  present,  even  in 
adult  female,  tibio-tarsal  suture  obsolete;  antennae  of  adult 
female  three-jointed;  beakiwo-jointed.  (Conchaspis,  neotrop., 
Ceylon  (Fig.  239);  Fasisuga,  Chile;  Scutare,  neotrop.). 

CONCHASPIDID^ 
51.  Female  with  posterior  end  cleft;  anus  closed  by  a  pair  of  dorsal 
plates;  larvae  also  with  the  anal  cleft  bounded  on  each  side  by  a 
prominent  seta-bearing  lobe  or  plate;  beak  one-jointed;  wax 
glands  very  rarely  paired  to  resemble  the  figure  8;  body  of  adult 
female  sometimes  greatly  convex,  bare  or  encased  in  waxy  or 
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cottony  secretion.  (Ceroplastes,  cosmop.  (C.  ceriferus,  Indian 
wax  scale) ;  Lecanium, cosmop.  (Fig.  227)  (L.  comi,  Brown  scale; 
L.  hesperidum,  Soft  brown  scale;  L.  jiersicoe,  Peach  scale); 
Lecaniopsis;  Neolecanium,  Am.;  Physokermes,  nearc; 
Pulvinaria,  widespr.  (P.  vitis,  Cottony  maple  scale) ;  Saissetia, 
widespr.  (S.  dleos,  Black  scale);  Toumeyella)..  LECANIIDjE 
Anal  end  of  abdomen  not  medially  cleft,  if  apparently  cleft  and 
provided  with  lobes  some  of  the  microscopic  wax  glands  are 
paired  to  resemble  the  figure  8 52 

52.  End  of  abdomen  more  or  less  narrowed  or  prolonged  into  a  tubular 

anal  projection;  beak  two-jointed.    Species  inhabiting  galls,  or 

enclosed  in  wax 53 

Abdomen  not  narrowed  at  tip  or  prolonged  into  an  anal  protuber- 
ance   54 

53.  Insects  enclosed  in  a  mass  of  resinous  cells,  each  cell  with  three 

adjacent  openings;  adult  female  legless,  body  globular  or  sub- 
conical,  with  mouthparts  at  one  end  and  three  tubular  processes 
at  the  opposite  end,  one  of  the  projections  bearing  the  anus  and 
the  other  two  the  mesothoracic  spiracles.  Lac  insects.  (Lacci- 
fer  (=Tachdrdia),  ind.;  Tachardiella,  widespr.;  Tachardina, 

ethiop.).  (TACHARDIIDjE) LACCIFERID^I 

Insects  forming  galls.  Usually  on  Eucalyptus  trees;  adult  female 
segmented,  top-shaped,  with  at  least  one  pair  of  legs,  or  seg- 
mentation obsolete,  head  and  thorax  globular,  abdomen  re- 
duced to  a  tubercle,  and  legs  and  antenna?  wanting.  Australian. 
Peg-top  Coccids.  (Apiomorpha,  Ascelis,  Cystococcus,  Opis- 
thoscelis).  (BRACHYSCELID&) APIOMORPHID-ffi 

54.  Wax  glands  distributed  largely  in  pairs  resembling  the  figure  8, 

generally  arranged  in  rows;  beak  one-jointed;  anal  ring  pro- 
vided with  setae;  legs  of  adult  female  vestigial  or  wanting. 
(Asterolecanium,  widespr. ;  Cerococcus,  widespr.  (Fig.  244) ; 
Lecaniodiaspis,  widespr.;  Olliffia,  austr.). 

asterolecaniida: 

Wax  glands  not  seriately  arranged  in  pairs  resembling  the  figure  8 .  55 

55.  Antenna?  of  adult  female  eleven-jointed;  male  eyes  consisting  of 

eight  units  arranged  in  a  circle;  anal  ring  distinct  and  provided 
with  six  prominent  anal  ring  seta?,  no  anal  lobes  or  anal  seta?. 

(Phenacoleachia,  Austr.) PHENACOLEACHIID^S 

Antenna?  of  adult  female  with  at  most  nine  joints,  often  reduced 
or  wanting;  male  eyes  consisting  of  fewer  parts,  not  arranged 
in  a  circle 56 


BRUES   AND   MELANDER:    CLASSIFICATION    OF   INSECTS 


133 


56.    Adult  female  and  all  nymphs  with  no  anal  ring  and  corresponding 

setae 57 

Adult  female  and  intermediate  nymphs  with  anal  ring  developed, 
with  or  without  setae,  first  stage  nymphs  with  anal  ring  setae.  .  58 


241 


238. 
239. 
240. 
241. 
242. 
243. 
244. 
245. 
246. 
247. 
248. 
249. 


Figs.  238-249.     Homoptera 

Lepidosaphes,  pygidium  of  adult  female  (Green)  Diaspididse. 
Conchaspis,  pygidium  of  adult  female  (Green)  Conchaspididae. 
Lepidosaphes,  pygidium  of  adult  female  (Quayle)  Diaspididse. 
Stigmacoccus,  leg  of  adult  female  (Morrison)  Monophlebidae. 
Matsucoccus,  halter  of  male  (Morrison)  Monophlebidae. 
Icerya,  antenna  of  female  (Riley)  Monophlebidae. 
Cerococcus,  pygidium  of  adult  female  (Green)  Asterolecaniidae. 
Matsucoccus,  male,  dorsal  view  of  head  (Morrison)  Monophlebidae. 
Steingelia,  tip  of  tarsus  of  female  (Morrison)  Monophlebidae. 
Rhizococcus,  tip  of  tibia  and  tarsus  (Packard)  Diaspididae. 
Stigmacoccus,  simple  disk  pore  (Morrison)  Monophlebidae. 
Stigmacoccus,  trilobate  disk  pore  (Morrison)  Monophlebidae. 


57.  Adult  female  with  all  legs  present  and  subequal  in  length,  their 
antennae  normally  seven-jointed,  and  body  deep  carmine  red. 
Cochineal  insects.  (Coccus,  widespr.  (orig.  Am.);  Epicoccus, 
Austr.) COCCIDiE 
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Adult  female  with  some  or  all  legs  wanting,  or  when  all  legs  present 
the  hind  pair  are  two  or  three  times  as  long  as  the  others;  an- 
tennae, if  present,  with  less  than  seven  joints,  often  vestigial  or 
wanting.  Southern  hemisphere.  (Apiococcus,  neotrop.;  Cy- 
lindrococcus,  austr.;  Halimococcus,  ethiop.;  Ourococcus, 
austr.).  (IDI0C6CCIDM) CYLINDROCOCCID-ffi 

58.  Anal  ring  and  distinct  anal  ring  setfe  present  in  young  and  adult 

females,  anal  lobes  present.  (Antdnia,  Eriococcus,  Phena- 
coccus,  widespr. ;  Gossyparia,  holarc,  austr.  (G.  spuria,  Elm 
bark  louse);  Pseudococcus  (  =  Dactylopius),  cosmop.  Mealy 
bugs;  Trionymus,  holarc).    (PSEUDOCOCCIDM,  DACTY- 

LOPIINM) ERIOCOCCID-ffi 

Adult  female  rarely  with  anal  ring,  female  nymphs  with  anal  ring 
and  anal  ring  setse,  anal  lobes  not  formed;  adult  female  berry- 
like or  gall-like,  living  on  oaks.  (Kermes  (=  Kermococcus), 
holarc,  austr.).    ( HEMICOCCINM) KERMESIDiE 

59.  Head  freely  articulated  with  the  thorax;  fore  wings  membranous, 

with  veins  and  cross  veins  that  enclose  numerous  cells.  Terres- 
trial.    (Peloridium    neotrop.;    Xenophyes,    Hemiodoecus, 

austr.) PELORIDIID-ffi 

Head  more  or  less  completely  fused  with  the  thorax,  not  movable ; 
upper  wings  very  thick,  covering  the  whole  abdomen;  scutel- 
lum  short  and  broad;  aquatic.   (Plea,  widespr.)  ....  PLEIDJE 
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ORDER  HEMIPTERA 

(HETEROPTERA;  RHYNCHOTA,  part) 

Terrestrial  or  aquatic  species  ranging  from  minute  to  large  size; 
usually  more  or  less  flattened  or  cylindrical;  feeding  on  the  juices  of 
plants  or  animals.  Head  free,  bearing  a  sucking,  inflexed,  jointed  beak 
which  is  usually  inserted  toward  the  front  end  of  the  head;  antennas 
with  few  joints,  those  of  the  terrestrial  species  usually  long;  in  the 
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aquatic  forms  very  short.  Pro  thorax  large,  free;  mesothorax  and 
metathorax  firmly  united;  scutellum  very  large.  Wings  overlapping 
on  the  abdomen,  the  fore  pair  (hemelytra)  tough  at  the  base  and  mem- 
branous apically,  the  hind  pair  with  large  anal  field,  the  venation 
much  reduced  and  irregular,  wings  sometimes  reduced  or  absent; 
legs  of  variable  form,  tarsi  usually  three-jointed,  rarely  reduced  to  two, 
or  one  joint.  Abdomen  with  ten  visible  segments,  frequently  the 
sternites  are  larger  than  the  tergites;  no  cerci.  Metamorphosis  in- 
complete. True  Bugs. 

250 


Fig.  250.    Hemiptera 
Piesma,  developmental  stages.     Five  larval  instars,    1-5  (Barber)   Piesmidse. 

1.  Antennae  as  long  as  or  longer  than  the  head,  usually  free,  rarely 

(Phymatidae)  fitting  in  a  groove  under  the  sides  of  the  protho- 
rax,  if  the  antennae  are  slightly  shorter  than  the  head  the  eyes 
and  ocelli  are  absent;  tarsal  claws  with  or  without  arolia.   (GE0- 

CORlSrf).    Suborder  GYMNOCERATA 2 

Antennas  shorter  than  the  head,  usually  (except  Ochteridae) 
hidden  in  cavities  beneath  the  eyes;  meso-  and  metasternum 
composite,  metasternal  gland  openings  absent;  tarsal  claws 
without  arolia;  aquatic  or  hygrophilous  species.  (HYDR0- 
CORISM).    Suborder  CRYPTOCERATA 46 

2.  Eyes  and  generally  also  the  ocelli  present  (eyes  small  in  Acpo- 

philus,  Couplet  13) 3 

Both  eyes  and  ocelli  wanting;  scutellum  not  formed 55 

3.  Claws  apical,  the  last  tarsal  joint  with  entire  tip 4 

Claws  of  at  least  front  tarsi  distinctly  anteapical,  the  apex  of  the 

last  tarsal  joint  more  or  less  cleft;  hind  coxae  distant;  upper 
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wings  of  uniform  texture,  the  clavus,  corium  and  membrane 
confluent;  underside  of  body  with  silvery,  velvety  pubescence; 
aquatic,  surface-living.  Water  striders,  Jesus-bugs.  (Super- 
family  GERROIDEA) 45 

4.  Head  shorter  than  thorax  including  the  scutellum;  body  rarely 

very  narrow 5 

Body  linear;  head  horizontal,  as  long  as  the  entire  thorax  and 
widened  toward  the  apex;  legs  slender;  upper  wings  with  corium 
and  membrane  not  separate;  wings  often  absent;  antennae  four- 
jointed.  Marsh-treaders.  (Hydrometra (=Limn obates), cosmop.) 
(Figs.  251,  252).  {LIMNOBATWM)..  . .  HYDROMETRID-ffi 

5.  Antennas  four-jointed,   disregarding  minute  intermediate  ring- 

joints  or  antenniferous  tubercles  on  the  head  which  are  some- 
times present;  head  not  shield-like,  the  antennae  visible  from 
above.  (If  the  antennas  are  five-jointed  with  the  basal  two 
joints  thickened  and  visible  from  above,  see  Hebridae,  couplet 

40) 6 

Antennse  with  five  principal  joints 39 

6.  Upper  wings  more  or  less  lace-like  in  appearance,  the  small  reticu- 

late cells  usually  with  membranous  center;  body  with  reticulate 
sculpturing;  tarsi  two-jointed;  small,  more  or  less  flattened 
bugs,  less  than  five  mm.  in  length.    Lace-bugs.    (Superfamily 

TINGIDOIDEA) 7 

Upper  wings  and  body  not  so  reticulate;  ocelli  usually  present.  .  .  8 

7.  Middle  lobe  of  head  (tylus)  not  extending  forward  as  much  as  the 

side  lobes  (juga),  the  head  appearing  bifid  in  front;  ocelli  pres- 
ent; upper  wings  with  the  membrane  not  reticulate  but  the 
remainder  reticulately  punctate;  pronotum  not  covering  the 

scutellum.    (Piesma  (Fig.  250))  PIESMIDJE 

Side  lobes  of  head  not  prominent;  ocelli  absent;  upper  wings  en- 
tirely reticulate;  pronotum  with  an  angular  process  extending 
over  the  scutellum  and  often  with  an  anterior  hood  more  or 
less  covering  the  head.  (Phatndma,  Cantacader,  widespr. ; 
Acalypta,  Corythucha  (Fig.  254),  Galeatus,  palsearc,  in- 
domal.;  Gargaphia,  Gelchossa).  (TINGIDJS,  TINGITIDM). 

TINGIDID-ffi 

8.  Tarsal  claws  devoid  of  basal  pads  (arolia),  if  very  rarely  the  arolia 

are  present  (Miridae,  Reduvioidea)  the  meso-  and  metasternum 

are  composite  or  the  front  legs  are  raptorial 9 

Tarsal  claws  always  provided  with  arolia;  proboscis  generally 
four-jointed;  meso-  and  metasternum  simple 31 
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9.  Antennae  whip-like,  the  basal  two  joints  very  short,  last  two 
joints  long  and  very  slender,  pilose,  the  third  joint  thickened 
at  the  base;  ocelli  present;  proboscis  three-jointed;  tarsi  three- 
jointed;  veins  of  upper  wings  forming  cells;  small  or  minute 

species.  (Superfamily  DIPSOCOROIDEA) 10 

Third  antennal  joint  not  thickened  at  base,  the  second  joint  often 
longer  than  the  third  or  equal  to  it,  rarely  shorter 11 

10.  Head  more  or  less  extended  horizontally,  or  slightly  bent  down; 

proboscis  long;  eyes  small;  front  coxal  cavities  not  prominent. 
(Ceratocombus,  Crescentius,  ind.).  (CERATOCOMBID^, 

CRYPTOSTEMMATIDJE)  DIPSOCORIDiE 

Head  transverse,  inflexed  between  the  prominent  front  coxae; 
costa  of  fore  wings  not  fractured.  (Hypselosoma  (=Glypto- 
combus)) SCHIZOPTERID-ffi 

11.  Meso-  and  metasternum  composite,  formed  of  more  than  one 

piece,  very  rarely  the  sutures  obsolete,  in  which  case  the  clypeus 
is  triangulate  (Cimicidae);  cuneus  of  the  fully  winged  forms 
more  or  less  distinct;  hind  coxae  hinged  (except  in  a  few  Miridae). 

(Superfamily  CIMICOIDEA) 12 

Meso-  and  metasternum  simple,  formed  of  a  single  piece;  hind 
coxae  rotating  with  a  ball  and  socket  joint  (except  in 
Saldida?) 19 

12.  Proboscis  three-jointed;  upper  wings,  when  developed,  with  an 

embolium;  when  the  wings  are  vestigial  no  ocelli  are  present. 
(Compare  also  Microphysidae,  couplet  18,  some  of  which  have 

three-jointed  proboscis,  but  no  embolium) 13 

Proboscis  four-jointed 16 

13.  Metapleurae  without  glands;  body  not  broadly  oval  and  thorax 

not  flattened;  occurring  under  stones  along  Atlantic  coast  of 

Europe.    (Aepophilus) AEPOPHILID.® 

Metapleurae  with  glands 14 

14.  Wings  vestigial;  clypeus  triangular,  broader  apically;  ocelli  ab- 

sent; parasitic  on  man,  bats  and  birds.  Bedbug  family.  (Cimex 
(C.  lectularius,  Bedbug)  (Figs.  255,  258),  Haemato siphon). 
(ACANTHIIDjE  of  authors,  CLINOCORIDM).  CIMICIDtfl 
Wings  usually  well  developed;  sides  of  clypeus  parallel  or  sub- 
parallel;  ocelli  present;  proboscis  three-jointed 15 

15.  Membrane  of  fore  wings  with  many  distinct  veins;  antennae  long 

and  thin;  proboscis  long;  gland  opening  of  metathorax  small; 
legs  long  and  thin,  similar;  eyes  large  and  bulging;  moderately 
large  species.   (Velocipeda,  indomal.) VELOCIPEDID^l 
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Membrane  with  few  veins,  legs  not  lengthened;  small  species. 
Minute  pirate-bugs.  (Anthocoris,  Triphleps,  cosmop.  {T.  in- 
sidibsus,  Predatory  flower-bug)).  (Fig.  257).  ANTHOCORID^l 
16.   Ocelli  of  both  sexes  absent;  tarsi  three-jointed  (exceptionally  two- 
jointed  in  a  few  Miridse) 17 


Figs.  251-259.    Hemiptera 

251.  Hydrometra  (Miall)  Hydrometridae. 

252.  Hydrometra,   profile  of  anterior  portion  of  body   (Hungerford)   Hy- 

drometridse. 

253.  Isometopus  (Heidemann)  Isometopidae. 

254.  Corythuca  Tingididae. 

255.  Cimex,  tip  of  tibia  and  tarsus  (Eysell)  Cimicidae. 

256.  Lygus  (MacGregor)  Miridae. 

257.  Triphleps  (MacGregor)  Anthocoridae. 

258.  Cimex  (Patton  and  Cragg)  Cimicidse. 

259.  Halticus  (Distant)  Miridae. 


Ocelli  present;  membrane  of  upper  wings  with  one  or  two  small 

basal  cells 18 

17.  Proboscis  with  basal  joint  scarcely  longer  than  wide,  not  extending 
backward  beyond  middle  of  eyes;  membrane  of  upper  wings 
with  a  single  large  quadrangular  cell.     (Hesperophylum,  Ter- 

matophylum)  TERMATOPHYLID-ffi 

Proboscis  with  basal  joint  longer  than  broad,  usually  reaching 
beyond  hind  margin  of  head;  membrane  with  two,  sometimes 
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one,  small  cells  near  base,  rarely  with  irregular  free  veins. 
Leaf-bugs,  Plant-bugs.  (Halticus  (Fig.  259),  Psallus,  Calo- 
coris,  Pcecilocapsus,  Irbisia,  widespr.;  Lygus  (Fig.  256), 
(L.  pratensis,  Tarnished  plant-bug),  Miris,  cosmop.;  Capsus, 
Camptobrochis,  palsearc,  indomal.).    (CAPSIDM). 

MIRIDiE 

18.  Tarsi   two-jointed;   proboscis   normally   four-jointed,    the   third 

joint  very  small,  or  three-jointed.    (Mallochiola,  Cyrtoster- 
num,  indomal.;  Pachytarsus,  indomal.). MICROPHYSID.ffi 
Tarsi  three-jointed.    (Corticoris,  Diphleps,  Isometopus,  pa- 
lmare, indomal.  (Fig.  253),  Myiomma)  .  .   ISOMETOPID^I 

19.  Front  legs  not  raptorial;  prosternum  without  medial  stridulation 

groove;  head  rarely  cylindrical 20 

Front  legs  more  or  less  raptorial;  prosternum  usually  with  a  median 
transversely  striated  or  granulated  stridulation  groove  in  front 
of  the  front  coxae;  pronotum  with  a  transverse  groove;  head 
cylindrical;  proboscis  three-jointed,  fitted  for  piercing,  rarely 
with  an  extra  very  short  basal  joint,  the  first  joint  stout  and 
usually  curved.    (Superfamily  REDUVIOIDEA) 26 

20.  Ocelli  absent;  proboscis  three-jointed  or  apparently  so  when  the 

basal  joint  is  minute;  body  flat,  adapted  for  living  under  bark. 

(Superfamily  ARADOIDEA) 21 

Ocelli  present,  when  rarely  absent  the  proboscis  is  four-jointed  and 
the  head  is  not  apically  widened 23 

21.  Proboscis  arising  before  the  end  of  the  head  and  lying  in  a  groove 

between  the  cheeks 22 

Proboscis  terminal,  not  lying  in  a  ventral  groove.  (Isodermus, 
austr.,  neotrop.;  Procympiutus,  austr.) ISODERMIDiE 

22.  Head  not  wide  behind  the  eyes,  which  are  prominent;  proboscis 

longer  than  the  head;  trochanters  very  short,  fusing  with  the 
femora;  abdominal  spiracles  placed  near  the  base  of  the  seg- 
ments. (Aradus,  Brachyrhynchus,  cosmop.;  Eumendtes, 
indomal.  (Fig.  260),  Carventus,  neotrop.,  indoaustr.). 

ARADID51 

Posterior  part  of  head  wide,  enclosing  the  eyes,  often  spinose; 

proboscis  rarely  longer  than  the  head;  trochanters  distinct; 

abdominal  spiracles  remote  from  the  base  of  the  segments. 

(Aneurus,  Mezira,  Neuroctenus).   (MEZIRWM). 

DYSODIID-ffi 

23.  Membrane  of  upper  wings  destitute  of  veins,  more  or  less  con- 

fluent with  the  membranous  clavus 24 
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Membrane  furnished  with  four  or  five  long  closed  cells,  the  clavus 
more  or  less  distinct.  Shore-bugs.  (Salda,  cosmop.;  Saldula, 
Pentacora  (Fig.  262)).  {ACANTHIIDM  of  some  authors). 

SALDID2E 

Ocelli  approximated ;  semiaquatic  bugs 25 

Ocelli  widely  separated;  flattened,  oblong-oval  bugs  with  large 
porrect  head.  (Fig.  273).  (Xylastodoris  (Royal-palm  bug). 
{THAUMASTOCOMDM) THAUMASTOTHERIID-ffi 


Figs.  260-267.    Hemiptera 


260. 
261. 
262. 
263. 
264. 
265. 


Aradus  (Howard)  Aradidse. 

Pentatomid  bug,  wings  (Handlirsch)  Pentatomidae. 

Pentacora  (Torre  Bueno)  Saldidse. 

Corizus  (Hambleton)  Corizidse. 

Henicocephalus  (Maxwell-Lefroy)  Henicocephalidae. 

Triatoma  (Chagas)  Reduviidse. 

266.  Reduvius,  tip  of  tibia  and  tarsus  (Eysell)  Reduviidse. 

267.  Triatoma,  wings  (Patton  and  Cragg).  Em.,embolium;  CI.,  clavus; 

C,  corium;  Mb.,  membranaceous  area.  Reduviidse. 

25.    Antennae  long  and  slender;  body  narrow;  tarsi  three-jointed,  the 
basal  joint  minute;  corium  submembranaceous  with  elevated 

veins.    (Mesovelia,  u-idespr.) MESOVELIID.ffi 

Basal  two  joints  of  antennae  thicker  than  the  others;  body  robust, 
not  over  2.5  mm.  in  length;  tarsi  two-jointed;  head  and  thorax 
grooved   beneath;   body   densely   clothed   with   velvety   pile. 
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(Merragata;Hebrus,  widespr.)  (A ' JEOGJEIDJE).  (See  couplet 
39)   HEBRID.ffi,  part 

26.  Pronotum  divided  into  three  lobes;  head  constricted  at  the  base 

and  behind  the  eyes,  swollen  between ;  upper  wings  wholly  mem- 
branous, with  longitudinal  veins  and  a  few  crossveins;  front 
tibiae  swollen;  front  tarsi  one-jointed,  hind  tarsi  two-jointed; 
minute,  delicate  species.  (Henicocephalus,  cosmop.  (Fig. 
264),  Systelloderes).  (ENICOCEPHALIDJE). 

HENICOCEPHALIDfll 

Pronotum  simple,  often  large  and  broad,  or  long  and  narrow;  head 

not  constricted  at  the  base  behind  the  eyes 27 

27.  Antennae  elbowed,  slender,  filiform  or  often  very  thin  apically.  .28 
Antennae  short,  with  the  last  joint  swollen  or  enlarged;  membrane 

with  the  veins  joined,  frequently  forked  and  uniting;  tarsi  two- 
jointed;  front  legs  very  stout,  raptorial,  the  front  femora  greatly 
thickened.  (Phymata  (Ambush-bug);  Macrocephalus;  Am- 
blythyreus,  indomal.;  Carcinocoris,  indoaustr.).  (MACRO- 
CEPHALWM)   PHYMATID-ffl 

28.  Prosternum   with  a  cross-striated   median   stridulation   groove; 

proboscis  three-jointed 29 

Prosternum  without  a  stridulation  groove;  proboscis  usually  four- 
jointed,  rarely  three-jointed 30 

29.  Front  coxae  short;  rather  robust  species,  the  body  not  linear; 

ocelli  usually  present;  front  legs  raptorial,  but  not  greatly  modi- 
fied. Assassin  bugs.  (Acanthaspis,  ethiop.,  indomal.;  Apio- 
merus(^4.  crdssipes,  Bee  assassin) ;  Arilus(/1.  cristatus,  Wheel- 
bug);  Melanolestes  (M.  picipes,  Kissing-bug) ;  Rediivius, 
palaearc,  ethiop.,  indoaustr.  (Fig.  266);  Sinea,  holarc. ;  Tri- 
atoma  (=Conorhbius)  widespr.  (T.  sanguisuga,  Big  bedbug) 
(Figs.  265-267)  ;Oncocephalus,  Harpactor,  Pirates,  widespr.) 

REDUVIID^I 
Front  coxae  greatly  elongated;  body  greatly  elongated,  the  middle 
and  hind  legs  long  and  thin,  the  front  legs  highly  raptorial; 
ocelli  absent.  Thread-legged  bugs.  (Barce,  Ploiaria  (=Emesa), 
widespr.;  Myiophanes,  palaearc,  indoaustr.;  Stenolsemus, 
Gardena,  widespr.).    {EMESIDM) PLOIARIIDiE 

30.  Legs  slender,  the  front  pair  strongly  raptorial;  tarsi  three-jointed; 

membrane  of  upper  wings  with  more  or  less  distinctly  branched 
veins,  or  with  two  or  three  longitudinal  cells  emitting  radiating 
veins.  Damsel-bugs.  (Nabis  (  =  Coriscus,  =  Redumolus),  cos- 
mop.,   Pagasa) NABID5I 
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Legs  short,  tarsi  two-jointed;  membrane  with  four  free  veins. 
(Joppeicus,  palasarc.) JOPPEICID.ffi 

31.  Membrane  of  upper  wings  with  many  longitudinal  veins  which 

often  unite;  antennas  inserted  well  up  on  the  sides  of  the  head; 

ocelli  present.  (Superfamily  COREOIDEA) 32 

Membrane  usually  with  a  few  veins,  if  many  branching  veins  are 
present  the  ocelli  are  absent.  (Superfamily  LYGiEOIDEA, 
et  al.) 34 

32.  Fourth  dorsal  segment  of  the  abdomen  constricted  medially;  gland 

openings  of  the  metathorax  usually  obsolete,  if  rarely  visible, 
placed  behind  the  hind  coxal  cavities  and  emitting  two  diver- 
gent  grooves.     (Corizus,    cosmop.    (Fig.   263);    Harmostes; 

Serinetha,  ethiop.,  indomal.) CQRIZIDJE 

Basal  margin  of  fourth  and  fifth  dorsal  segments  of  the  abdomen 
usually  sinuate  in  parallel  manner;  gland  openings  of  meta- 
thorax almost  always  distinct 33 

33.  Head  much  narrower  and  shorter  than  the  prothorax,  cheeks  usu- 

ally reaching  behind  the  insertion  of  the  antennae;  exterior 
margin  of  hind  coxal  cavities  nearly  parallel  with  axis  of  the 
body.  (Anasa  (Figs.  269,  270,274,  275)  {A.  tristis,  Squash-bug) ; 
Leptoglossus,  widespr.  (Fig.  268)  (L.  phyllopus,  Leaf -footed 
bug);  Acanthocoris,  Stenocephalia,  widespr.;  Homoeo- 
cerus,   ethiop.,  palasarc.,  indomal.;   Mictis,   widespr.;  Ano- 

plocnemis,  ethiop.,  indomal.) COREIDiE 

Head  nearly  as  broad  and  long  as  the  prothorax,  the  cheeks 
scarcely  extending  behind  the  base  of  the  antennas;  exterior 
margin  of  the  hind  coxal  cavities  more  or  less  transverse. 
(Alydus,  Leptocorisa  (L.  trimttata,  Box-elder  bug),  widespr.; 
Curu,  neotrop.  indomal.;  Protenor,  Stachyocnemus).(COil- 
ISCWM) ALYDID.E 

34.  Ocelli  present 35 

Ocelli  absent 38 

35.  Wings  when  present  long  and  narrow,  without  distinct  veins; 

slender  bugs  with  long  thin  antennas  and  abdomen  narrowed 
at  base.    Indoaustral.  and  neotropic.    (Colobathristes,  Per- 

uda,  Phaenacantha,  Malcus) COLOBATHRISTIDiE 

Membrane  with  veins 36 

36.  Antennas  not  elbowed;  head  not  constricted  in  front  of  the  eyes .  37 
Antennas  elbowed,  the  first  joint  long  and  clubbed,  the  last  joint 

spindle-shaped;  head  constricted  in  front  of  the  eyes;  scutellum 
small;  femora  clubbed.  Stilt  bugs.  (Jalysus,  widespr.;  Neides, 
Metacanthus,palasarc, indomal.).  {BERYTW.E).  NEIDID^l 
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37.  Veins  of  membrane  usually  four  or  five  in  number  and  not  forming 
anteapical  cells.  (Geocoris,  Nysius,  cosmop.  (False  chinch- 
bug);  Graptostethus,  palsearc,  ethiop.,  indomal.;  Oncopel- 
tus,  widespr.;  Lygaeus,  Ligyrocoris  (Fig.  276),  Lygaeosoma, 
widespr. ; Blissus  (B.  leucopterus,  Chinch-bug  (Fig.  271))).  (GEO- 
CORIDJE,  MYODOCHIDM) LYG-ffilD-ffi 


em 


Figs.  268-276.    Hemiptera 

268.  Leptoglossus  (Chittenden)  Coreidse. 

269.  Anasa,  wings  (Tower)  Coreidse. 

270.  Anasa,  leg  (Tower)  Coreidae. 

271.  Blissus  (Webster)  Lygseidae. 

272.  Dysdercus  (Barber)  Pyrrhocoridae. 

273.  Xylastodoris  (Barber)  Thaumastocoridae. 

274.  Anasa,  antenna  (Tower)  Coreidae. 

275.  Anasa,  lateral  view  of  prothorax  and  head  (Hyatt  and  Arms)  Coreidae. 

276.  Ligyrocoris  (Barber)  Lygseidae^ 

Veins  of  membrane  four  in  number,  arising  distinctly  from  the 
corium,  forming  three  large  preapical  cells  and  thence  branching. 

(Hyocephalus,  austr.) HYOCEPHALIDiE 

38.  Membrane  of  upper  wings  with  two  large  basal  cells  which  emit 
seven  or  eight  branching  veins;  stout  bugs  of  moderate  size. 
(Dysdercus,  wTidespr.   (Fig.  272)   (Cotton   stainers);   Physo- 
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pelta,  widespr.;  Euryophthalmus;  Pyrrhocoris,  palaearc, 
ind.;  Ectatops,  Antilochus,  ethiop.,  indoaustr.). 

PYRRHOCORID-ffi 

Membrane  with  few  veins  forming  one  or  two  basal  cells.  (See 
couplet  17) MIRID.ffi,  part 

39.  Upper  wings  with  the  clavus  membranous  and  confluent  with  the 

membrane  which  is  devoid  of  veins;  head  and  thorax  grooved 
beneath;  antennae  with  the  two  basal  joints  stouter  than  the 
others;  tarsi  two-jointed;  small,  semiaquatic  bugs.  (See  couplet 

25).  (Hebrus  (  =  N eogceus) ,  widespr.) HEBRID^E 

Upper  wings  with  the  clavus  noticeably  heavier  than  the  mem- 
brane; antennae  with  the  first  joint  thickened,  the  second  joint 
slender;  head  more  or  less  expanded,  the  side  margins  acute  in 
front  of  the  eyes  and  thickened  above  the  base  of  the  antennae; 
ocelli  present;  scutellum  large  or  very  large;  terrestrial.  (Super- 
family  SCUTELLEROIDEA).   (PENTATOMOIDEA).  . .  .40 

40.  Scutellum  excessively  large,  U-shaped  and  convex,  covering  the 

greater  part  of  the  abdomen;  opaque  part  of  the  corium  much 

narrowed  toward  the  apex 41 

Scutellum  nearly  always  narrowed  behind,  more  or  less  triangular; 
opaque  part  of  the  corium  subtriangular,  broad  apically 44 

41.  Tibiae  not  armed  with  strong  spines 42 

Tibiae  with  two  or  more  rows  of  distinct  spines.     Negro-bugs. 

(Corimelsena  (=Thyreocoris)).  {THYREOCORIDM). 

CORIMELJENIDJE 

42.  Fore  wings  about  twice  as  long  as  the  abdomen,  folded  at  the 

middle  and  at  rest  tucked  under  the  scutellum;  tarsi  two-jointed. 
(Brachyplatys,  ethiop.,  Indoaustr.;  Coptosoma,  old  world; 
Plataspis,  palaearc).  {COPTOSOMIDM,  PLATASPWM). 

PLATASPIDIDiE 
Fore  wings  of  normal  length,  not  folded;  tarsi  nearly  always  three- 
jointed  43 

43.  Sides  of  the  prothorax  without  a  strong  tooth  or  lobe  in  front  of 

the  humeral  angles  and  another  on  the  front  angles;  hind  wings 
with  a  heavy,  abrupt,  spur-like  vein  (hamus).  Shield-back  bugs. 
(Eurygaster,    holarc;   Homsemus,     widespr.;     Scutellera, 

Chrysocoris,  Pcecilocoris,  indomal.) SCUTELLERID.ffi 

Sides  of  the  thorax  with  a  prominent  tooth  or  lobe  in  front  of  both 
the  humeral  and  the  front  angles;  eyes  protuberant;  hind  wings 
with  no  hamus.  (Arctocoris,  palaearc;  Oncozygia,  Podops, 
widespr.).    (GRAPHOSOMATWM) PODOPID^l 
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44.  Tibise  strongly  spinose,  front  legs  fossorial;  veins  of  the  membrane 
radiating  from  the  base.  (Aethus,  widespr. ;  Geotomus,  Cyd- 
nus,    cosmop.;   Brachypelta,   palsearc,   ethiop.,   indoaustr.; 

Cyrtomenus,  Pangseus) CYDNIDJS 

Tibife  unarmed,  or  at  most  with  weak  spines,  front  legs  not  fos- 
sorial; veins  of  membrane  extending  from  a  vein  which  arises 
near  the  inner  basal  angle  and  lies  nearly  parallel  with  the  edges 
of  the  corium.  Stink-bugs.  (Brochymena,  Cosmopepla, 
Euschistus  (Fig.  278),  Murgantia  (M.  histrionica,  Harlequin 
cabbage-bug);  Pentatoma,  Peribalus,  Podisus,  Catacantha 
(Fig.  277)) PENTATOMIDiE 


Figs.  277-284.    Hemiptera 

277.  Catacantha,  wings  (Kirkaldy)  Pentatomidse. 

278.  Euschistus.  Pentatomidge. 

279.  Ochterus  (Garman)  Ochteridse. 

280.  Gerris  (Miall)  Gerridse. 

281.  Corixa  (Miall)  Corixidae. 

282.  Corixa,  font  leg  (Kolbe)  Corixida?. 

283.  Corixa,  wings  (Handlirsch)  Corixidse. 


45.  Hind  femora  extending  much  beyond  the  apex  of  the  abdomen, 
the  posterior  pairs  of  legs  arising  close  together  and  very  distant 
from  the  front  pair;  proboscis  four-jointed,  but  the  first  joint 
short.    (Gerris,  cosmop.  (Fig.  280);  Halobates,  tropicopol.; 
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Rheumatobates;  Onychotrechus,  Chimarrhometra,  indo- 

mal.).  {HYDROBATIDjE)   GERRIDJE 

Hind  femora  not  extending  much  beyond  the  apex  of  the  abdomen ; 
middle  legs  about  midway  between  the  front  and  hind  pairs 
(except  Rhagovelia) ;  proboscis  three-jointed.  Broad-shouldered 
water-striders.  (Microvelia,  cosmop. ;  Rhagovelia,  cosmop.; 
Velia,  Am.,  palaearc.)    VELIIDiE 

46.  Head  articulated  with  the  thorax  as  usual  or  at  most  partly  fused 

with  it;  tarsi  with  more  than  a  single  joint 47 

Head  completely  fused  with  the  thorax,  the  boundary  more  or  less 
indicated  by  a  shallow  impression;  antennae  one-  or  two-jointed; 
eyes  located  rather  dorsally;  proboscis  four-jointed;  no  distinct 
venation;  anterior  tarsi  one-jointed,  hind  tarsi  two-jointed,  all 
tarsi  with  two  claws;  male  genitalia  strongly   asymmetrical. 

HELOTREPHIDZE 
Two  subfamilies,  probably  deserving  family  rank,  may  be  dis- 
tinguished as  follows : 

a.  Antennae  two-jointed;  body  globose,  shining;  suture  between  head 
and  pronotum  visible  as  a  fine  impressed  line;  scutellum  rounded 
on  the  sides,  but  little  wider  than  long.    (Helotrephes,  in- 

domal.) HELOTREPHIN-ffi 

Antennae  composed  of  a  single  flat,  disk-like  joint;  suture  between 
head  and  pronotum  completely  obliterated,  except  in  the 
nymph;  scutellum  elongate,  acutely  triangular  toward  apex. 
(Idiocoris,  Paskia,  ethiop.) IDIOCORIN^I 

47.  Front  tarsi  of  the  usual  form 48 

Front  tarsi  consisting  of  a  single  spatulate  joint  bearing  a  leaf-like 

claw;  body  flattened  above;  head  overlapping  the  pronotum; 
proboscis  very  short,  hidden,  one-  or  two-jointed;  middle  legs 
long,  hind  legs  formed  for  swimming;  hind  tarsi  with  indistinct 
bristle-like  claws.  Water  boatmen.  (Corixa,  cosmop.;  Micro- 
necta,  palaearc,  indomal.).  (Figs.  281,  282,  283) .  .  CORIXIDiE 

48.  Upper  wings  of  leathery  consistency,  with  the  clavus,  corium  and 

membrane  developed;  legs  often  modified  for  swimming  or 

grasping 49 

Upper  wings  transparent,  the  corium  and  membrane  not  sepa- 
rated, with  longitudinal  veins  and  crossveins  that  enclose 
numerous  cells.  Austr.  and  neotrop.  (Peloridium).  (See  page 
134 PELORIDIIDiE 

49.  Ocelli  present;  proboscis  four-jointed;  shore-living  species 50 

Ocelli  absent;  proboscis  usually  three-jointed;  aquatic  species.  .51 
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50.    Antennae  exposed;  front  legs  as  long  as  the  middle  pair,  formed  for 
running;  small  active  bugs.  (Ochterus  (=  Pelogonus),  widespr.) 

(Fig.  279).  {PELOGONIDjE) OCHTERID.ffi 

Antennae  hidden;  front  legs  raptorial;  short,  broad  species  with 
prominent  eyes.  Toad-bugs.  (Mononyx,  Nerthra,  Gelasto- 
coris  {=Gdlgulus)).  (GALGULIDJE,  GELASTOCORIDJE, 
MONONYCHIDjE) NERTHRID-ffi 


284 


291 


Figs.  284-291.    Hemiptera 


284.  Notonecta  (Miall)  Notonectidse. 

285.  Nepa,  wings  (Handlirsch)  Nepidse. 
Polyctenes  (West wood)  Polyctenidse. 
Lethocerus  (Smith)  Belostomatidse. 

288.  Nepa  (Miall)  Nepidse. 

289.  Termitaradus  (Myers)  Termitaphididae. 
Termitaradus,  marginal  lobe  (Myers)  Termitaphididae. 
Ranatra,  apical  portion  of  front  leg  (Hungerford)  Nepidse. 


286. 
287. 


290 
291 


51 .  Front  coxae  inserted  at  or  near  the  front  margin  of  the  presternum ; 

front  legs  formed  for  grasping ;  hind  tarsi  with  distinct  claws .  .  53 
Front  coxae  inserted  at  the  hind  margin  of  the  short  prosternum ; 
legs  fitted  for  swimming,  the  hind  tarsi  without  claws;  upper 
wings  strongly  convex,  the  membrane  without  veins;  body 
convex  above.  Back-swimmers 52 

52.  Posterior  tibiae  and  tarsi  ciliate;  abdomen  with  a  median  carinate 

ridge  below;  beak  four-jointed;  eyes  large.  (Notonecta,  cos- 
mop.;  Anisops,  widespr.;  Buenoa,  Am.  (Fig.  284)). 

NOTONECTID-ffi 
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Posterior  tibiae  and  tarsi  simple,  not  ciliate;  abdomen  not  carinate 
beneath;  beak  three-jointed;  eyes  small.  (Plea,  widespr.).  (See 
page  134) PLEID^l 

53.  Upper  wings  with  the  membrane  reticulately  veined;  beak  with 

very  small  labial  palpi 54 

Membrane  without  veins;  beak  without  labial  palpi;  hind  coxae 
hinged;  hind  tibiae  slender,  with  small  spines.  Water  creepers. 
(Heleocoris,  widespr.;  Cheirochela,  indomal.;  Ambrysus, 
Naucoris,  Pelocoris). 

NAUCORID^I  and  APHELOCHIRID^l 

54.  Hind  coxa?  hinged,  hind  legs  fitted  for  swimming,  posterior  tibiae 

flattened  and  fringed,  hind  femora  usually  sulcate;  tip  of  abdo- 
men with  two  short,  flat,  retractile  appendages.  Giant  water- 
bugs,  Electric  light  bugs,  Toe-biters.  ( Belostoma,  Benacus, 
Abedus,  Lethocerus,  widespr.  (Fig.  287);  Zaitha,  Sphaerod- 

ema) BELOSTOMATIDiE 

Hind  coxae  globular,  rotating;  hind  legs  formed  for  walking,  not 
flattened;  apical  appendages  of  abdomen  long  and  slender,  not 
retractile,  forming  a  respiratory  siphon.  Water-scorpions. 
(Laccotrephes,  palaearc,  indoaustr.;  Cercometus,  indomal. 
(Figs.  285-288);  Nepa,  Ranatra,  cosmop.  (Fig.  291)). 

NEPIDiE 

55.  Broadly  oval,  flat,  completely  wingless  species;  clypeus  without 

movable  appendage;  living  in  termite  nests.  (Termitaphis 
(=Termitocoris),  Termitaradus  (Figs.  289,  290)).  (TERMIT- 

OCORIDM) TERMITAPHIDID-ffi 

Body  oblong,  head  broadly  triangular;  upper  wings  vestigial;  para- 
sites of  batr.  (Eoctenes,  Hesperoctenes,  Polyctenes,  wide- 
spr. (Fig.  286)), POLYCTENID-ffi 
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ORDER  ODONATA 

(LIBELLULOIDEA ,  PARANEUROPTERA) 

Slender  predatory  insects,  usually  of  large  or  very  large  size  and 
usually  strong  fliers;  head  mobile,  eyes  large,  three  ocelli;  antennse 
minute,  four-  to  seven -jointed;  mouth  inferior,  mandibles  strong, 
maxillary  palpi  one-jointed,  labial  palpi  two-jointed;  prothorax  small 
but  free,  meso-  and  metathorax  fused,  oblique;  cerci  one-jointed;  legs 
not  large,  similar,  usually  armed  with  spines,  placed  far  forward,  tarsi 
three-jointed;  wings  four,  nearly  alike,  elongate,  membranous,  net- 
veined,  not  folded,  with  characteristic  nodus,  arculus  and  triangle 
(see  Figs.  298,  299).  Abdomen  long  and  narrow,  cylindrical  or  flat- 
tened, sometimes  clubbed  at  apex;  ovipositor  sometimes  complete; 
male  sexual  apparatus  attached  to  the  second  sternite.  Metamor- 
phosis considerable,  the  nymphs  aquatic,  no  resting  pupal  stage.  Dam- 
sel flies,  Dragon  flies. 

Adults 
1.  Discoidal  cell  in  both  fore  and  hind  wings  a  simple  quadrangle; 
wings  more  or  less  distinctly  stalked  at  the  base  (Fig.  292), 
the  fore  and  hind  ones  essentially  alike  in  shape  and  venation; 
nodus  almost  always  before  the  middle  of  the  wing.  Slender 
species,  nearly  always  resting  with  the  wings  closed  above  the 

body 2 

Discoidal  cell  divided  into  two  cells,  a  triangle  and  supratriangle; 
wings  without  a  distinct  narrowed  stalk-like  portion  at  the  base ; 
hind  wings  noticeably  different  from  the  fore  ones  in  shape  and 
venation;  nodus  at  or  beyond  the  middle  of  the  wings,  at  least 
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in  the  fore  pair;  stouter  bodied  forms  holding  the  wings  ex- 
tended horizontally  from  the  sides  of  the  body  when  at  rest. 

(Suborder  ANISOPTERA) 14 

Eyes  strongly  projecting  from  the  sides  of  the  head,  often  almost 
stalked  and  always  separated  by  a  distance  greater  than  their 
width  in  dorsal  view;  mesothorax  longer  than  wide;  abdomen 
long  and  slender,  cylindrical.  (Fig.  292).  (Suborder  ZYGOP- 
TERA) 3 


Figs.  292-297.     Odonata 

292.  Lestes  (Gar man)  Lestidse. 

293.  Chromagrion,  base  of  fore  wing  (Garman)  Ccenagriidse. 

294.  Hemiphlebia,  wing  (Needham)  Hemiphlebiidse. 

295.  Megalestes,  wing  (Needham)  Synlestidse. 

296.  Mecistogaster,  wing  (Needham)  Pseudostigmatidse. 

297.  Nesobasis,  wing  (Tillyard)  Coenagriidae. 


Eyes  less  noticeably  projecting  laterally;  separated  by  less  than 
their  width  (female)  or  almost  contiguous  above  (male) ;  meso- 
thorax wider  than  long;  abdomen  distinctly  swollen  apically. 
(Epiophlebia,Ind.,  Japan).  (Suborder  ANISOZYGOPTERA). 

EPIOPHLEBIIDAI 

Only  two  antenodal  crossveins  (except  Thaumatolestes  and  Neuro- 
lestes)  (Fig.  295) ;  arculus  at  least  as  near  to  the  nodus  as  to  the 
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base  of  the  wing;  wings  strongly  petiolate;  mesopleura  not 
divided   by  an   oblique   suture.      (Superfamily   CCENAGRI- 

OIDEA  (=C(E  NAG  MONO  IDEA)) 4 

Five  or  more  antenodal  crossveins;  arculus  farther  from  the  nodus 
than  from  the  base  of  the  wing  (equidistant  in  some  Libella- 
ginidse);  wings  less  strongly  petiolate;  frequently  with  metallic 
coloration ;  mesopleura  with  a  distinct  oblique  suture  extending 
from  the  root  of  the  wing  toward  the  middle  coxa.  (Superfamily 
AGRIOIDEA  (  =  AGMONOIDEA)) 10 

4.  Second  branch  of  cubitus  strongly  arched  upwards  at  its  base, 

just  beyond  the  apex  of  the  discoidal  cell;  discoidal  cell  very 
narrow,  pointed  apically;  two,  rarely  three  antenodal  cross- 
veins;  nodus  at  the  basal  third  of  the  wing.  (Fig.  295).  (Syn- 
lestes,   Austr.;   Chlorolestes,   ethiop.;  Perilestes,   neotrop.; 

Megalestes) SYNLESTID^l 

Second  branch  of  cubitus  straight,  or  very  weakly  curved  up- 
wards at  the  base.  (Fig.  294) 5 

5.  Postnodal  crossveins  more  or  less  completely  in  line  with  the 

crossveins  beneath  them  (i.e.  extending  as  straight  lines  from 

the  costa  to  the  first  branch  of  the  radius) 6 

Postnodal  crossveins  not  at  all  in  line  with  the  crossveins  beneath 
them;  discoidal  cell  open  basally.  Small,  slender,  metallic  green 
species,  with  short  wings.   (Fig.  294).   (Hemiphlebia,  Austr.). 

HEMIPHLEBIIDjE 

6.  Wing  without  any  supplemental  sectors  extending  inwards  from 

the  apical  part  of  the  hind  margin 7 

Wing  with  one  or  more  supplemental  sectors 8 

7.  Second  branch  of  cubitus  long,  extending  to  beyond  the  middle 

of  the  wing  (except  Chlorocnemis);  first  anal  vein  usually 
present.  (Fig.  297).  (Coenagrion  (  =  Agrion,  auctt.),  wide- 
spr.;  Ischnura,  Enallagma,  cosmop.;  Pseudagrion,  indo- 
austr.;  Argia,  Am.;  Nehallenia,  holarc,  neotrop.;  Chloro- 
cnemis, ethiop.;  Platycndmis,  palsearc).  (Including PLAT Y- 

CNEMIDJE).    (CCENAGMQNIDM). CCENAGRIID^I 

Second  branch  of  cubitus  short,  entering  the  wing  margin  before 
the  middle  of  the  wing;  first  anal  vein  usually  absent.  (Noso- 
sticta,  Neosticta,  Austr.;  Protoneura,  neotrop.). 

PROTONEURID-ffi 

8.   Last  two  branches  of  radial  sector  arising  nearer  to  the  nodus 

than  to  the  arculus;  apical  angle  of  discoidal  cell  obtuse,  rarely 

more  or  less  acute 9 


162  bulletin:  museum  of  comparative  zoology 

Last  two  branches  of  radial  sector  (R4  +  5  and  IR3)  arising  near 
the  base  of  the  wing,  closer  to  the  arculus  than  to  the  nodus 
(Fig.  292);  discoidal  cell  drawn  out  to  a  very  acute  angle  at 
apex.  (Lestes,  cosmop.;  Sympycna,  palsearc;  Archilestes, 

Am.;  Austrolestes,  austr.)  LESTIDiE 

9.  Nodus  at  the  basal  third  or  fourth  of  the  wing;  pterostigma  regu- 
lar in  shape,  short  or  long.  (Megapodagrion,  neotrop. ;  Argio- 
lestes,  Lestoidea,  austr.;  Podolestes,  austromal.). 

MEGAPODAGRIIDJE 

Nodus  at  the  basal  sixth  or  seventh  of  the  wing;  pterostigma  weak, 
absent  or  of  abnormal  shape.  (Fig.  296).  (Pseudostigma, 
Mecistogaster,  Megaloprepus,  Microstigma,  Thaumato- 
neura,  neotrop.) PSEUDOSTIGMATID-ffi 

10.  Win^s  without  a  distinct  petiole  at  the  base,  the  posterior  margin 

without  any  angulation  basally  near  the  arculus;  antenodal 
crossveins  numerous  between  the  costa,  subcosta  and  radius.  11 
Wings  with  a  distinct  petiole  at  the  base,  marked  off  by  an  angula- 
tion of  the  posterior  margin  basally  near  the  arculus ;  antenodal 
crossveins  few  in  number  (seven  or  less)  and  sometimes  absent 
between  the  subcosta  and  radius.  (Amphipteryx,  neotrop.; 
Diphlebia,  neotrop.,  austr.;  Devadatta,  indomal.). 

AMPHIPTERYGID-ffi 

11.  Sectors  of  arculus  arising  at  or  near  the  middle  or  below  the 

middle  of  the  arculus;  discoidal  cell  with  the  basal  side  not 

longer  than  the  apical  one 12 

Sectors  of  arculus  arising  at  the  extreme  upper  end  of  the  arculus 
and  thus  attached  to  the  radius;  discoidal  cell  irregular,  the 
basal  side  longer  than  the  apical  one.  (Thore,  Euthore,  Chal- 
copteryx,  neotrop.) POL YTHORID.ffi 

12.  Sectors  of  the  arculus  arising  near  the  middle  of  the  arculus; 

pterostigma  long  and  regular 13 

Sectors  of  the  arculus  arising  from  the  lower  third  of  the  arculus; 
pterostigma  frequently  imperfect  or  obsolete  in  the  male; 
whole  wing,  including  the  anal  field,  closely  reticulate.  (Agrion 
(  =  Calopteryx)  holarc;  Hseterina,  Am.;  Pentaphlebia, 
Sapho,  ethiop.;  Vestalis,  indomal.;  Neurobasis,  indoaustr.). 
(CALOPTERYGIDjE) AGRIIDiE 

13.  Antenodal  crossveins  of  the  first  and  second  series  nearly  all  cor- 

responding; arculus  much  closer  to  the  base  of  the  wing  than 
to  the  nodus.  (Pseudophaea,  indomal.;  Dysphsea,  mal.; 
Anisopleura,  ind.) EPALLAGIDJE 


BRUES   AND   MELANDER*.   CLASSIFICATION   OF   INSECTS 


163 


Antenodal  crossveins  of  the  first  and  second  series  not  correspond- 
ing beyond  the  arculus;  arculus  often  nearly  as  close  to  the  base 
of  the  wing  as  to  the  nodus.  (Libellago,  ethiop.;  Rhinocypha, 
indomal.;  Dicterias,  Heliocharis,  neotrop.). 

LIBELLAGINID-ffi 
14.  Antenodal  crossveins  of  the  first  and  second  series  (i.e.  above  and 
below  the  subcostal  vein)  not  corresponding  or  continuous,  ex- 
cept for  two  greatly  thickened  ones  that  extend  straight  across 
from  the  costa  to  the  radius;  triangles  in  fore  and  hind  wings 
alike  or  closely  similar  in  shape  and  occupying  the  same  posi- 
tion with  reference  to  the  arculus  in  both  wings;  labial  palpi 
two-jointed.  (Fig.  298).  (Superfamily  ^ESCHNOIDEA) .  . .  15 


Figs.  298-301.    Odonata 

298.  Petalura,  base  of  wings  (Needham)  Petaluridse. 

299.  Libellula,  wings.  Libellulidae. 

300.  Cordulegaster,  tip  of  abdomen  of  female  (Tillyard)  Cordulegastridse. 

301.  Libellula,  head;  ant.,  antenna  (Hyatt  and  Arms)  Libellulidae. 


15. 


Antenodal  crossveins  of  the  first  and  second  series  corresponding, 
extending  as  straight  continuous  veins  from  the  costa  to  the 
radius,  except  sometimes  the  last  one  or  two;  none  of  these 
crossveins  greatly  thickened;  triangles  of  fore  and  hind  wings 
markedly  different  in  form  and  position,  placed  much  nearer 
to  the  arculus  in  the  hind  wing  than  in  the  fore  wing.  (Super- 
family  LIBELLULOIDEA) 18 

Eyes  clearly  separated  above,  usually  by  a  broad  space;  anal  loop 
absent  in  hind  wing  or  very  imperfectly  developed.  (Fig.  198).  16 

Eyes  meeting  above,  or  separated  by  a  very  narrow  space;  anal 
loop  in  hind  wing  clearly  formed 17 


164  bulletin:  museum  of  comparative  zoology 

16.  Female  with  a  well  developed  ovipositor;  two  of  the  cross  veins 

between  the  third  and  fourth  branches  of  the  radius  (R3  and 
IR3)  strongly  oblique;  anal  angle  of  hind  wing  of  male  angu- 
larly produced.  (Fig.  298).  Very  large  species.  (Petalura, 
Austr.;  Tachopteryx,  holarc;  Phenes,  neotrop. ;  Uropetala, 

N.  Zeal.) PETALURID^I 

Ovipositor  reduced  to  a  pair  of  valves  attached  to  the  eighth 
segment;  only  one  oblique  crossvein  between  the  third  and 
fourth  branches  of  the  radius;  smaller  species.  (Gomphus, 
Ophiogomphus,  holarc;  Lindenia,  palmare. ;  Erpetogom- 
phus,  Am.;  Ictinus,  indoaustr.;  Austrogomphus,  austr.). 

GOMPHID.ffi 

17.  Third  branch  of  radial  vein  (nodal  sector)  strongly  arched  below 

the  pterostigma;  a  thickened  crossvein  (brace  vein)  present 
just  below  the  base  of  the  pterostigma;  eyes  almost  always 
contiguous  for  a  long  distance  above.  (Anax,  cosmop.  ;£5schna, 
widespr. ;   Gynacantha,  neotrop.,  ethiop.,  indoaustr.;  Basi- 

aeschna,  nearc;  Austrophlebia,  austr.) iESCHNIDiE 

Third  branch  of  radial  vein  gently  curved;  no  brace  vein;  eyes 
just  touching  or  very  slightly  separated  above;  ovipositor  long. 
(Fig.  300).  (Cordulegaster,  holarc;  Anotogaster,  palmare, 
indomal.;  Allogaster,  indomal.) CORDULEGASTRID.ffi 

18.  Triangle  in  fore  wing  not  shortened,  its  upper  side  much  more 

than  half  as  long  as  its  basal  side;  anal  angle  of  wing  almost 
always  angulated  in  the  male;  posterior  margin  of  eye  slightly 
lobed  at  middle.  (Cordulia,  holarc;  Somatochldra,  holarc, 
austr.;  Macromia,  widespr.;  Tetragoneuria,  nearc). 

CORDULIID^ 
Triangle  in  fore  wing  greatly  shortened,  its  upper  side  usually 
less  than  half  as  long  as  its  basal  side;  anal  angle  of  wing  rounded 
in  both  sexes;  hind  margin  of  eye  evenly  rounded.  (Figs.  299, 
301).  (Libellula,  Leucorrhinia,  Sympetrum,  holaic;  Pan- 
tala,  cosmop.;  Crocothemis,  ethiop.,  indoaustr.;  Tramea, 
Am. ;  Celithemis,  nearc) LIBELLULIDiE 

Nymphs l 

1.  Body  slender,  bearing  three  long  tracheal  gills  attached  to  the  tip 
of  the  abdomen;  these  are  usually  leaf -like  in  shape  and  tra- 
versed by  conspicuous  tracheal  tubes   (rarely  much  reduced 

1  The  following  key  will  serve  as  an  aid  in  determining  the  families,  but  must  not  be  relied  on 
as  infallible. 
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in  some  Coenagriidae);   lateral  abdominal  gills  usually  absent. 

(Suborder  ZYGOPTERA) 3 

Body  stout,  the  abdomen  not  narrow;  without  tracheal  gills  at- 
tached to  the  tip  of  the  abdomen;  the  caudal  gills  concealed  in 
an  enlargement  of  the  rectum;  tip  of  abdomen  bearing  three 
spine-like  or  triangular  processes 2 

2.  Gizzard  with  four  to  eight  dental  folds.     (Suborder  ANISOP- 

TERA) 12 

Gizzard  with  sixteen  dental  folds ;  very  rare  Indian  and  Japanese 
species.    (Suborder  ANISOZYGOPTERA). 

EPIOPHLEBIIDiE 

3.  Mask  bearing  at  least  two  pairs,  and  usually  with  numerous  stiff 

bristles  or  setae 4 

Mask  destitute  of  setae  both  on  the  mentum  and  the  lateral  lobes.  6 

4.  Median  lobe  of  mask  incised;  lateral  lobes  deeply  cleft;  caudal 

gills  with  the  secondary  tracheae  lying  at  right  angles  to  the 

gill  axis;  legs  long LESTID#5 

Median  lobe  of  mask  projecting,  not  incised ;  legs  short  or  moder- 
ate in  length 5 

5.  Caudal  gills  stalked,  with  pointed,  leaf-like  apical  portion. 

PSEUDOSTIGMATID-ffl 
Caudal  gills  usually  slender,  lamellate,  held  in  a  vertical  plane, 
not  clearly  stalked,  often  distinctly  constricted. 

COENAGRIID.® 

6.  Second  joint  of  antennae  greatly  lengthened,  as  long  as  or  longer 

than  the  following  together.   (Fig.  302) 7 

Second  joint  of  antennae  not  noticeably  lengthened 8 

7.  Median  caudal  gill  flat,  much  shorter  than  the  lateral  ones  which 

are  triangular  in  section AGRIIDJS 

All  three  caudal  gills  of  approximately  the  same  size  and  shape. 

SYNLESTID.E 

8.  Caudal  gills  strongly  constricted  at  the  middle.   (Fig.  303). 

PROTONEURID-ffi 
Caudal  gills  not  constricted  at  the  middle 9 

9.  Abdomen  with  six  or  seven  pairs  of  lateral  gills;  caudal  gills 

swollen,  sac-like 10 

Abdomen  without  lateral  gills 11 

10.    Caudal  gills  swollen,  oblong,  with  sharply  pointed  tips. 

EPALLAGIDJE 
Caudal  gills  with  the  apex  broad,  not  pointed. 

POLYTHORIDtf! 
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11.   Caudal  gills  broad  and  flat,  leaf-like MEGAPODAGRIID.ffi 

Caudal  gills  not  flat;  rounded  in  cross-section  and  tapering  to  a 
point AMPHYPTERYGIDiE 


302 


306 


Figs.  302-311.     Odonata,  Nymphs 


302.  Synlestes,  antenna  of  nymph  (Tillyard)  Synlestidse. 

303.  Isosticta,  caudal  gill  of  nymph  (Tillyard)  Protoneuridae. 

304.  iEschnid,  antenna  of  nymph  (Howe)  iEschnidse. 

305.  iEschnid,  lateral  view  of  head,  with  labium  closed  (Howe)  iEschnidse. 

306.  Tachopteryx,  lateral  lobe  of  labium  (Howe)  Petaluridse. 

307.  Gomphid,  antenna  (Howe)  Gomphidse. 

308.  iEschna,  lateral  lobe  of  labium  (Tillyard)  iEschnidse. 

309.  Plathemis,  labium,  open  (Garman)  Libellulidae. 

310.  Libellulid,  lateral  view  of  head,  with  labium  closed  (Howe)  Libellulidse. 

311.  Cordulegaster,  labium,  open  (Garman)  Cordulegastridse. 

12.  Antenna?  seven-jointed;  tarsi  of  all  legs  three-jointed 13 

Antennse  four-jointed  (Fig.  307);  tarsi  of  front  and  middle  legs 

two-jointed;   mask  with  flat  median  lobe;   distal   margin  of 
mentum  not  cleft GOMPHID.® 

13.  Labium  forming  a  more  or  less  spoon-shaped  mask  which  covers 

the  ventral  and  sometimes  also  the  front  surface  of  the  head 
as  far  as  the  antenna;  (Fig.  310) ;  setse  usually  numerous.  ...  14 
Labium  flat,  not  forming  a  spoon-shaped  mask  for  the  lower  sur- 
face of  the  head  (Fig.  305),  almost  always  without  seta; 16 
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14.  Lateral  lobes  of  labium  provided  with  a  few  large  and  irregular 

teeth  on  the  inner  margin  that  interlock  from  the  two  sides 
when  closed;  the  median  lobe  divided  at  the  tip  by  a  median 
emargination  (Fig.  311);  mask  extending  to  the  base  of  the 

antennae    CORDULEGASTRID.ffi 

Lateral  lobes  of  labium  variable  in  form,  smooth,  serrate,  regu- 
larly dentate  or  sometimes  with  a  few  long  teeth,  but  in  the  last 
case  these  do  not  interlock  with  those  of  the  other  side;  median 
lobe  triangular,  projecting,  not  bifid  or  emarginate.  (Fig.  309).  15 

15.  Teeth  along  inner  margin  of  lateral  lobes  of  labium  deep  or  mod- 

erate, the  dentition  always  clearly  marked;  legs  usually  long,  with 
the  hind  femora  longer  than  the  width  of  the  head;  generally 

large  species CORDULIIDiE 

Teeth  on  inner  margin  of  lateral  lobes  of  labium  usually  reduced 
to  crenulations  or  obsolete  (in  a  few  forms  with  long  teeth  the 
mask  is  either  greatly  enlarged  (Pantala)  or  the  species  are 
very  small  (Tetratheminse))   LIBELLULID  JE 

16.  Antennae  long  and  slender,  the  segments  longer  than  wide  (Fig. 

304);  lateral  lobes  of  labium  with  a  long  movable  hook  (Fig. 

308) .ffiSCHNIDiE 

Antenna?  short  and  stout,  the  segments  wider  than  long;  lateral 
lobes  of  labium  with  a  short  movable  hook  (Fig.  306). 

PETALURIDJE 

LITERATURE  ON  ODONATA 

Andres,  A.    The  Dragonflies  of  Egypt.    Mem.  Soc  Entom.  Egypte,  3,  pp. 

1-43  (1928). 
Bartenev,  A.  N.   Libellulidse  II.   Faune  Russ.  Pseudoneuroptera,  1,  pp.  353- 

576  (1919). 
Calvert,  P.  P.    Odonata.     In  Biologia  centrali-Araericana,  Neuroptera,  1, 

pp.  17-420  (1901-08). 

Odonata  of  Cuba.  Trans.  American  Entom.  Soc,  45,  pp.  335-396  (1919). 
Fraser,  F.  C.    Indian  Dragonflies.    Journ.  Bombay  Nat.  Hist.  Soc,  25-29 

(numerous  parts)  (1918-25). 
Frohlich,  C.   Die  Odonaten  und  OrthQpteren  Deutschlands.  Jena  (1903). 
Garman,  P.    The  Zygoptera  of  Illinois.    Bull.  Illinois  State  Lab.  Nat.  Hist., 

12,  pp.  411-587  (1917). 

Odonata  of  Connecticut.   Bull.  State  Geol.  Nat.  Hist.  Surv.,  Connecti- 
cut, No.  39,  331  pp.  (1927). 
Howe,  R.  H.    Manual  of  Odonata  of  New  England.    Mem.  Thoreau  Mus. 

Concord,  Mass.,  2,  7  parts,  138  pp.  and  supplement  (1917-23). 
Kellicott,  D.  S.    Odonata  of  Ohio.    Ohio  Acad.  Sci.,  Special  Paper,  No.  2, 

114  pp.  (1899). 


168  bulletin:  museum  of  comparative  zoology 

Kennedy,  C.  H.   Classification  of  Zygoptera.   Ohio  Journ.  Sci.,  21,  pp.  83-88 

(1920). 
Kirby,  W.  F.   Catalogue  of  Odonata.  202  pp.,  London  (1890). 
Kruger,  L.    Einfiihrung  in  das  Studium  der  Libellen.    Abh.  Ber.  pommers. 

naturf.  Ges.,  6,  pp.  53-106  (1925). 
Lucas,  W.  J.  British  Dragonflies.   London  (1900). 

Martin,  R.   Corduliidse.    Collection  Zoologiques,  Selys-Longchamps,  fasc.  17 
(1909). 
^Eschnidae.   Coll.  Zool.  Selys-Longchamps,  fasc.  18-19  (1909). 
.Eschnidae,  iEschninse.   Gen.  Insectorum,  fasc.  115,  33  pp.  (1911). 
Cordulidae.   Gen.  Insectorum,  fasc.  155,  32  pp.  (1914). 
Mtjnz,  P.  A.   Keys  for  identification  of  genera  of  Zygoptera.   Mem.  American 

Entom.  Soc,  No.  3,  78  pp.  (1919). 
Muttkowski,  R.  A.   Odonata  of  Wisconsin.   Bull.  Wisconsin  Nat.  Hist.  Soc, 
6,  pp.  57-123  (1908). 

Catalogue  of  Odonata  of  North  America.   Bull.  Pub.  Mus.  Milwaukee, 
1,  Art.  1  (1910). 
Needham,  J.  G.   Manual  of  Dragonflies  of  China.  Zoologica  Sinica,  Series  A, 

344  pp.    Peiping,  China  (1930). 
Needham,  J.  G.  and  Heywood,  H.  B.    Handbook  of  Dragonflies  of  North 

America.   378  pp.,  Springfield,  Illinois  (1929). 
Oguma,  K.    The  Japanese  ^Eschnidae.    Insecta  Matsumurana,  1,  pp.  78-100 

(1926). 
Ris,  F.   Odonata.   Siisswasser fauna  Deutschlands,  Heft  9,  67  pp.  (1909). 
Libellulida;.    Coll.  Zool.  Selys-Longchamps,  fasc.  9-16  (1909-14). 
Neuer   Beitrag   zur    Kenntnis    der    Odonatenfauna   der   Neu-Guinea 
Region.   Nova  Guinea,  Livr.  13,  pt.  2,  pp.  81-131  (1913). 

Die  Odonatenfauna  von  Argentina.    Mem.  Soc.  Entom.  Belgique,  22, 
pp.  55-102  (1913). 

Odonata  of  South  Africa.    Ann.  South  African   Mus.,  18,  pp.  247-452 
(1921). 
Schmidt,  E.    Odonata.    In  Tierwelt  Mitteleuropas,  4,  Lief,  lb,  pp.  IV  1-66 

(1929). 
Seeman,  T.  M.    Dragonflies,  Mayflies  and  Stoneflies  of  Southern  California. 

Pomona  Journ.  Entom.  Zool.,  19,  pp.  1-69  (1927). 
Tillyard,  R.  J.    The  Biology  of  Dragonflies.    University  Press,  Cambridge, 

England  (1917). 
Walker,  E.  M.    North  American  Species  of  .Eschna.  Univ.  Toronto  Biolog. 
Stud.,  No.  11,  pp.  1-213  (1912). 

North  American  Somatochlora.  Univ.  Toronto  Stud.  Biol.  Ser.,  No.  26, 
202  pp.  (1925). 
Williamson,  E.  B.   Dragonflies  of  Indiana.   Rept.  Dept.  Geol.  Ind.,  No.  24, 
pp.  229-333  (1901). 

North  American  Species  of  Macromia.    Proc.  U.  S.  Nat.  Mus.,  37,  pp. 
369-398  (1909). 


BRUES   AND   MELANDER:    CLASSIFICATION    OF   INSECTS  169 

ORDER  PLECTOPTERA 

(EPHEMEROPTERA,  EPHEMERIDA,  AGXATHA) 

Delicate  insects  with  short,  filiform  antennae  and  vestigial  mouth- 
parts;  abdomen  slender,  bearing  two  or  three  long,  many-jointed  caudal 
filaments;  four  wings,  usually  with  very  complex  venation.  Head  not 
very  freely  movable,  with  the  compound  eyes  and  three  ocelli  present; 
antenna?  with  two  large  basal  joints  and  a  bristle-like,  indistinctly 
jointed  terminal  portion.  Prothorax  more  or  less  free,  small  or  very 
small ;  mesothorax  large.  Fore  wings  much  larger  than  the  hind  ones, 
usually  with  many  longitudinal  veins  and  a  great  number  of  cross- 
veins;  commonly  with  numerous  short  longitudinal  veins  near  the 
margin  that  are  not  attached  at  the  base ;  media  more  complex  than  in 
other  living  orders,  its  anterior,  convex  branch  preserved;  hind  wings 
often  very  small  or  even  absent.  Abdomen  slender,  usually  cylindrical 
or  tapering,  with  ten  segments.  Legs  weak;  tarsi  usually  with  five  or 
four  joints.  Metamorphosis  incomplete,  the  nymph  aquatic  and  pro- 
vided with  abdominal  gills  and  three  caudal  filaments.  Aerial  form 
emerging  from  the  nymph  as  a  subimago  which  is  similar  to  the  imago, 
but  which  molts  when  it  transforms  to  the  imago.  Imaginal  life  very 
short.    Mayflies. 

Adults 

1.  Base  of  media  (M]+2)  in  fore  wing  strongly  divergent  from  Cui  at 

base;  hind  tarsi  with  four  movable  joints,  or  less;  if  a  fifth  joint 
is  indicated  it  is  immovably  united  to  the  tibia.   (Superfamily 

EPHEMEROIDEA) 2 

Base  of  media  and  Cui  parallel  at  base  or  very  weakly  divergent; 
tarsi  with  four  or  five  freely  movable  joints 5 

2.  Subcosta  in  fore  wing  concealed  in  a  fold  of  the  wing  membrane, 

visible  only  at  the  base;  branches  of  the  radius  and  media  ap- 
proximated in  pairs;  wings  dull,  translucent;  legs  of  female  short 
and  weak;  tibiae  and  tarsi- of  male  transversely  striated;  only 
two  caudal  filaments.    (Palingenia,    Anagenesia,    palaearc; 

Plethogenesia,  indoaustr.) PALINGENIID-ffi 

Subcosta  completely  developed,  visible  for  its  entire  length 3 

3.  Wings  translucent,  subopaque  in  the  male,  entirely  opaque  in  the 

female;  hind  margin  of  wings  without  unattached  veinlets;  legs 
weak,  the  front  pair  sometimes  long  in  the  male;  hind  legs  al- 
most always  short  and  weak.   (Euthyplocia,  neotrop.,  ethiop.; 
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Exeuthyplocia,    Povilla,    etliiop.;    Campsurus,    neotrop.; 

Polymitarcys,  widespr.) POLYMITARCID5J 

Wings  transparent,  shining;  margin  of  wings,  especially  the  hind 
pair,  with  numerous  short  unattached  veinlets;  legs  strong, 
functional 4 

4.  First  branch  of  cubitus  in  fore  wing  simple,  not  branched,  but 

connected  with  the  wing  margin  by  numerous  crossveins;  fork 
of  R2  and  R4  in  hind  wing  much  longer  than  its  stalk.  (Ephem- 
era, holarc,  indoaustr.;  Hexagenia,  Am.,  ethiop. ;  Eatonica, 

ethiop.;  Pentagenia,  nearc.) EPHEMERID-ffi 

First  branch  of  cubitus  in  fore  wing  forked;  not  connected  to  the 
wing  margin  by  crossveins;  fork  of  R2  and  R4  in  hind  wing 
shorter  or  no  longer  than  its  stalk.  (Potamanthus,  holarc; 
Rhoenanthus,  paleearc,  indoaustr.;  Potamanthddes,  in- 
domal.)   POTAMANTHID-ffi 

5.  Hind  tarsi  with  four  freely  movable  joints;  if  with  the  indication 

of  a  fifth  joint,  this  is  immovably  attached  to  the  tibia.  (Super- 
family  BAETOIDEA) 6 

Hind  tarsus  with  five  freely  movable  joints 10 

6.  Subcosta  in  fore  wing  fused  with  the  radius  or  wanting,  at  most 

visible  at  the  base;  wings  milky  or  grayish,  with  very  simple 
venation,  the  fore  wing  with  only  four  to  seven  longitudinal 
veins,  with  crossveins  in  only  from  two  to  five  of  the  anterior 
spaces;  hind  wing  without  or  with  very  few  crossveins  which 
are  restricted  to  the  anterior  part;  large  or  medium  sized 
species.  (Fig.  314).  (Oligoneuria,  palsearc,  neotrop.,  ethiop.; 
Homoneuria,    Lachlania,    nearc;   Spaniophlebia,    Noya, 

neotrop.;  Elassoneuria,  ethiop.) OLIGONEURIID.ffi 

Subcosta  in  fore  wing  free,  well  developed  and  visible  for  its  entire 
length 7 

7.  Anterior  median  vein  in  fore  wing  (MA)  clearly  forked 8 

Anterior  median  vein  in  fore  wing,  simple,  not  forked,  although 

behind  it  are  two  free  veins  which  are  not  attached  at  the  base 
(Fig.  313);  fore  wing  usually  with  few  crossveins;  hind  wings 
very  small  and  narrow,  sometimes  absent,  with  at  most  two  or 
three  longitudinal  veins.  (Cldeon,  cosmop. ;  Baetis,  widespr.; 
Centroptilum,  holarc, ethiop. ; Callibaetis,  Am.). .  BAETID2E 

8.  Wings  milky  or  infuscated,  ciliate  on  the  hind  margin ;  hind  wings 

absent,  although  sometimes  present  in  the  subimago;  no  un- 
attached intercalated  veins;  frequently  with  only  a  few  cross- 
veins;  small  species.    (Fig.  316).    (Caenis,  widespr.;  Tricory- 
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phodes,    Leptdhyphes,    Am.;    Leptohyphodes,    neotrop.; 
Tricorythus,  ethiop.).   (Including  PROSOPISTOMATIDjE?). 

{BRACHYCERCIDM) CAENID.S 

Wings  hyaline;  hind  wings  almost  always  present;  wings  with 
numerous  crossveins 9 


318 

Figs.  312-318.    Plectoptera 

312.  Baetisca,  wings  (Eaton)  Baetiscidse. 

313.  Baetis,  wings  (Eaton)  Baetidse. 

314.  Oligoneuria,  wings  (Eaton)  Oligoneuriidse. 

315.  Ephemerella,  wings  (Eaton)  Ephemerellidse. 

316.  Caenis,  wing  (Eaton)  Caenidae. 

317.  Chirotenetes,  wings  (Needham)  Siphluridse. 

318.  Atalophlebia,  wings  (Eaton)  Leptophlebiidse. 

9.  Second  branch  of  cubitus  in  the  fore  wing  usually  widely  separated 
at  base  from  the  first  branch,  but  lying  close  to  the  first  anal 
vein ;  no  unattached  intercalated  veins  between  the  media  and 
cubitus  and  none  in  front  of  the  posterior  branch  of  the  media. 
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(Fig.  318).  (Thraulus,  palsearc.,  neotrop.,  indoaustr. ;  Atalo- 
phlebia,  neotrop.,  indoaustr.;  Habrophlebia,  Leptophlebia, 

holarc;  Adenophlebia,  ethiop.) LEPTOPHLEBIID5I 

Second  branch  of  cubitus  in  fore  wing  approximate  at  base  to  the 
first  branch,  but  widely  separated  from  the  first  anal  vein; 
several  (usually  two)  unattached  intercalated  veins  between  the 
media  and  cubitus  and  also  in  front  of  the  posterior  branch  of 
the  media.  (Fig.  315).  (Ephemerella,  Chitonophora,  hol- 
arc; Drunella,  nearc;  Melanomerella,  neotrop.;  Teloga- 
nodes,  indoaustr.) EPHEMERELLID-ffi 

10.  First  and  second  branches  of  the  cubitus  running  more  or  less 

parallel  to  the  first  anal  vein;  Cui  and  Cu2  connected  by  cross- 
veins,  but  the  cubital  area  without  paired  erossveins  or  sinuous 
veins  extending  to  the  wing  margin;  hind  wings  rounded,  with 
numerous  long  intercalated  veins  extending  to  the  posterior 
part  of  the  wing  margin;  prothorax  very  small.    (Fig.  312). 

(Baetisca,  nearc.) BAETISCID^ 

First  and  second  branches  of  the  cubitus  very  close  together  at 
base  and  strongly  divergent  apically,  the  second  branch  much 
shorter  than  the  first  and  strongly  curved  backwards  towards 
apex,  hind  wings  oval ;  pronotum  well  developed 11 

11.  Cubital  area  of  fore  wing  with  a  number  of  more  or  less  sinuous 

veins  extending  from  the  first  branch  of  the  cubitus  to  the  wing 
margin.  (Fig.  317).  (Ameletus,  holarc,  austr.;  Chirotonetes, 
Siphlurus  ( =  Siphlonurus) ,  holarc. ;  Siphlonisca,  nearc. ;  Onis- 
cigaster,  indoaustr.).  (SIPHLOXURID^,)..  .  SIPHLURID5I 
Cubital  area  of  fore  wing  without  oblique  sinuous  veins  extending 
from  the  first  branch  of  the  cubitus  to  the  wing  margin,  but 
with  from  two  to  four  straight  unattached  veins  more  or  less 
parallel  to  the  branches  of  the  cubitus 12 

12.  Only  two  unattached  intercalated  veins  in  the  cubital  area  of  the 

fore  wing;  if  sometimes  with  a  second  pair  indicated,  these  are 
short  and  lie  close  to  the  second  branch  of  the  cubitus;  two  or 
three  caudal  filaments.    (Ametropus,  Metropus,  palsearc.). 

AMETROPODID.® 
Four  unattached  intercalated  veins  in  the  cubital  area  of  the  fore 
wing,  the  longer  pair  lying  close  to  the  second  branch  of  the 
cubitus;  two  caudal  filaments.  (Heptagenia,  Epeorus,  hol- 
arc; Iron, nearc,  Ecdyonurus,  palsearc,  Am.;  Rhithrogena, 
palsearc.;  Atopopus,  indoaustr.).  {ECDYONURIDM). 

HEPTAGENIID^l 
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Nymphs 

1.  Abdominal  gills  visible  at  their  insertion  above  or  on  the  sides 

of  the  abdomen 2 

Gills  entirely  concealed  by  a  large  shield-like  prolongation  of  the 
thorax  behind  which  covers  most  of  the  abdomen.  (Fig.  319). 
Imago  unknown.   (Prosopistoma,  palsearc,  ethiop.). 

PROSOPISTOMATID^! 

2.  Mandibles  usually  very  long  and  extended  anteriorly;  six  or  seven 

pairs  of  plumose  gills,  the  first  sometimes  much  reduced;  legs 

stout 3 

Mandibles  very  short,  not  extended  anteriorly;  gills  not  plumose; 
legs  slender 6 

3.  Mandibles  extremely  large  and  projecting  far  beyond  the  head  in 

front ;  gills  extended  dorsally  over  the  abdomen 4 

Mandibles  much  shorter,  but  slightly  projecting  in  front  of  the 
head;  gills  extended  laterally,  away  from  the  abdomen.  (Fig. 
321) P0TAMANTHID5I 

4.  Front  with  two  tubercles  anteriorly;  mandibles  curved  outwards 

at  tips;  antennae  with  long  cilia EPHEMERIDiE 

Front  without  tubercles;  mandibles  curved  downwards  at  tips; 
antenna?  without  or  with  short  cilia 5 

5.  Body  short  and  stout;  six  pairs  of  similar  gills;  caudal  filaments 

short,  the  median  one  shorter  than  the  lateral  ones.    (Fig.  325). 

PALINGENIIDiE 

Body  long  and  slender;  seven  pairs  of  gills,  the  first  pair  much 

reduced  in  size;  anal  filaments  long,  of  equal  length.   (Fig.  320). 

POLYMITARCID-ffi 

6.  Body  strongly  flattened,  the  head  orbicular,  or  more  or  less  trans- 

verse, the  eyes  placed  on  its  dorsal  surface 7 

Body  more  or  less  cylindrical,  not  or  very  slightly  flattened,  the 
eyes  placed  at  the  sides  of  the  head 8 

7.  Gills  uniform,  extending  from  the  sides  of  the  abdomen;  anal 

filaments  at  least  as  long  as  the  body HEPTAGENIID.ffi 

First  pair  of  gills  inserted  on  the  under  side  of  the  first  abdominal 
segment,  the  six  following  pairs  extended  from  the  sides  of  the 
abdomen OLIGONEURIIDJE 

8.  Lateral  caudal  filaments  (cerci)  fringed  on  both  edges 9 

Lateral  caudal  filaments  ciliated  on  the  inner  border  only 11 

9.  Seven  pairs  of  gills,  inserted  laterally  at  the  sides  of  the  abdomen; 

sometimes  all  are  filamentous  or  the  first  is  much  reduced  and 
the  others  leaf-like.   (Fig.  324) LEPTOPHLEBIIDJE 
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Figs.  319-326.    Plectoptera,  Nymphs 

319.  Prosopistoma,  nymph  (Rousseau)  Prosopistomatidse. 

320.  Polymitarcys,  nymph  (Rousseau)  Polymitarcidse. 

321.  Potamanthus,  nymph  (Rousseau)  Potamanthidae. 

322.  Ephemerella,  nymph  (Rousseau)  Ephemerellidse. 

323.  Baetis,  nymph  (Rousseau)  Baetidse. 

324.  Habrophlebia,  nymph  (Rousseau)  Leptophlebiidse. 

325.  Palingenia,  nymph  (Rousseau)  Palingeniidse. 

326.  Tricorythus,  nymph  (Rousseau)  Caenida;. 
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Five  or  six  pairs  of  gills,  inserted  dorsally  at  the  sides  of  the 
abdomen 10 

10.  Six  pairs  of  gills,  the  first  very  small,  the  second  greatly  enlarged 

and  covering  the  following  pairs  which  bear  a  long  fringe.   (Fig. 

326) CAENID5I 

Five  pairs  of  gills,  the  last  or  the  last  two  pairs  not  visible.  (Fig. 
322) EPHEMERELLID.® 

11.  Body  cylindrical;  head  bent  downwards;  hind  corners  of  abdomi- 

nal segments  not  produced.   (Fig.  323) BAETID.® 

Body  more  or  less  flattened;  head  horizontal  or  nearly  so;  hind 
corners  of  abdominal  segments  produced  backwards  to  form  a 
tooth-like  projection ^.  ....  12 

12.  Claws  not  longer  than  the  tibiae SIPHLURID-ffi 

Claws  of  four  posterior  legs  stout,  as  long  as  their  tibiae,  those  of 

the  front  legs  bifid  at  tips AMETROPODIDiE 
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ORDER  PLECOPTERA 

(PERLARIA) 

Body  soft,  of  moderate  or  large  size;  four  membranous  wings,  usu- 
ally with  many  veins  and  numerous  crossveins,  rarely  reduced  in  size; 
anal  area  of  hind  wing  large  and  pleated,  usually  separated  by  a  notch 
from  the  rest  of  the  wing.  Head  broad  and  flattened ;  mandibles  either 
well  developed  or  much  reduced;  antennae  long,  thread-like;  three 
ocelli;  cerci  usually  long  and  many-jointed.  Prothorax  large,  free;  legs 
strong,  tarsi  three-jointed.  Nymphs  aquatic,  commonly  with  tracheal 
gills;  antennae  long,  much  like  those  of  the  adults;  eyes  well  developed; 
ocelli  present;  cerci  usually  long,  many-jointed.  Metamorphosis 
slight.    Stoneflies,  Salmon-flies. 

Adults 

1.  Hind  wing  with  an  anal  lobe  (Figs.  327,  330)  which  is  separated 

by  a  notch  or  indentation  on  the  outer  margin  just  behind  the 
cubital  vein  (Cu2) ;  no  meshwork  of  delicate  crossveins  on  anal 

lobe 2 

Hind  wing  with  the  outer  margin  entire,  not  notched;  anal  lobe 
without  meshwork  of  fine  veins.  (Fig.  331).  (Stenoperla, 
Eusthenia,  austr.,  neotrop.).  (Including  GRIPOPTER  YGWM, 
part)   EUSTHENIID.® 

2.  Anterior  coxae  closely  approximated;  mandibles  very  weakly  de- 

veloped; wings  with  crossveins  except  in  the  anal  lobe  of  the 
hind  pair,  the  anal  area  of  the  fore  pair  with  two  or  more  full 

rows  of  crossveins  (Pteronarcys) PTERONARCID.ffi 

Anterior  coxae  widely  separated 3 

3.  Mandibles  reduced  to  a  weak  blade;  clypeus  and  labrum  concealed 

under  a  frontal  shelf;  third  joint  of  tarsi  much  longer  than 
the  other  two  together.  (Figs.  327,  328,  332).  (Perla,  Isop- 
teryx  (  =  Chloroperla)).  (Including  PERLODIDM).  PERLID-ffi 
Mandibles  well  developed,  clypeus  and  labrum  not  covered  by  a 
frontal  shelf;  third  joint  of  tarsi  shorter  than  the  other  two 
together 4 

4.  Fore  wing  with  three  anal  veins,  the  first  one  lying  very  close  to  the 

second  branch  of  the  cubitus.    Australian.    (Tasmanoperla). 

(Including GRIPO PTERYGIUM, part..  . AUSTROPERLIDiE 

Fore  wing  with  only  two  anal  veins,  the  posterior  one  sometimes 

forked 5 
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Both  wings  with  the  radius,  media  and  cubitus  connected  near  the 
middle  of  the  wing  by  a  transverse  cord  or  continuous  series  of 
transverse  veins;  usually  no  crossveins  present  distal  to  this. 
(Fig.  330) .  .6 


Figs.  327-332.    Plecoptera 

327.  Isopteryx  Perlidse. 

328.  Perla,  tarsus.     Perlidae. 

329.  Perla,  nymph  (Pictet)  Perlida>. 

330.  Notonemoura,  wings.  Nemouridse. 

331.  Stenoperla,  wings  (Tillyard)  Eustheniidae. 

332.  Perla,  wings.   Perlidse. 


No  such  transverse  cord  near  the  middle  of  the  wing;  distal  por- 
tion of  wing  with  crossveins.  Australian,  neotropical.  (Lep- 
toperla,  Dinotoperla).  (Including  GRIPOPTERYGIDM, 
part) LEPTOPERLID51 

Cerci  very  short,  sometimes  reduced  to  a  single  joint,  never  with 
more  than  ten  joints;  last  anal  vein  in  fore  wing  forked  beyond 
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the  anal  cell.    (Nemoura,  Leuctra).    (Fig.  330).  (Including 

T.ENIOPTERYGIDM  and  LEUCTRID&).  .  NEMOURID-ffi 

Cerci   long,   many-jointed;  both   anal  veins   simple.     (Capnia, 

holarc;  Capnella,  Capnura,  nearc.) CAPNIID^I 

Nymphs 

1.  Visible  gills  present 2 

No  visible  gills 7 

2.  Gills  present  on  the  thorax 3 

Gills  on  the  abdomen,  but  none  on  the  thorax 6 

3.  Gills  on  the  thorax  and  also  on  the  underside  of  abdominal  seg- 

ments 1  and  2,  or  1  to  3 PTERONARCID-ffi 

Gills  present  on  thorax  only 4 

4.  Gills  on  the  underside  of  the  prothorax  only NEMOURIDjE 

Gills  on  all  three  thoracic  segments 5 

5.  Three  pairs  of  gills  in  the  form  of  filamentous  tufts  on  the  pleurse; 

legs  densely  fringed  with  long  hairs Some  PERLID  JE 

A  pair  of  tubular  gills  at  the  base  of  each  coxa. 

A  few  NEMOURID51 

6.  Gills  a  series  of  paired  latero-ventral  abdominal  appendages  on 

segments  1  to  5  or  1  to  6;  large  species EUSTHENIIDiE 

Gills  a  rosette  of  small  filaments  surrounding  the  anus. 

LEPTOPERLID-ffi 

7.  Palpi  with  the  apical  joints  more  slender  than  the  basal  ones 

(Fig.  329) PERLID-ffi 

Palpi  with  the  apical  joints  as  stout  as  the  basal  ones 8 

8.  Second  joint  of  tarsi  very  much  shorter  than  either  the  first  or 

third NEMOURIDiE 

Second  joint  not  very  short 9 

9.  Third  joint  of  tarsi  not  longer  than  the  first  and  second  together; 

cerci  glabrous,  as  long  as  the  body Some  NEMOURID.ffi 

Third  joint  of  tarsi  twice  as  long  as  the  first  and  second  together. 

CAPNIID^l 

LITERATURE  ON  PLECOPTERA 
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266  pp.,  Brussels  (1912-23). 
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(1925). 
Seeman,  T.  M.    Dragonflies,  Mayflies  and  Stoneflies  of  Southern  California. 

Pomona  Journ.  Entom.  and  Zool.,  19,  pp.  1-69  (1927). 
Smith,  L.  W.    Studies  in  North  American  Plecoptera.     (Pteronarcinse  and 

Perlodini).  Trans.  American  Entom.  Soc,  43,  pp.  433-489  (1917). 
Tillyard,  R.  J.  A  new  classification  of  the  Order  Perlaria.  Canadian  Entom., 

53,  pp.  35-43  (1921). 

Revision  of  the  Family  Eustheniidse.  Proc  Linn.  Soc.  New  South  Wales, 

46,  pp.  221-226  (1921). 

The  Stone-flies  of  New  Zealand.    Trans.  New  Zealand  Inst.,  54,  pp. 

197-217  (1923).    . 

ORDER  MEGALOPTERA 

(SIALOIDEA) 
Soft-bodied  species  with  large  wings,  long  and  sometimes  pectinate 
antennae  and  simple,  'similar  legs.  Costal  cell  with  many  transverse 
veins,  subcosta  and  first  radius  simple,  apically  fused,  the  radial  sector 
arising  near  the  base;  hind  wings  with  the  anal  space  normally  large, 
folded  fan-like  when  at  rest.  Prothorax  quadrate.  Metamorphosis 
complete;  larvae  aquatic,  living  in  freshwater  streams;  predatory, 
mandibulate,  possessing  lateral  abdominal  gill-filaments;  wings  ap- 
pearing in  the  pupal  stage;  no  cocoon. 

Adults 

1.  Three  ocelli  present;  fourth  joint  of  the  tarsi  simple,  not  bilobed; 
venation  regular,  with  the  crossveins  weakly  formed,  branches 
of  the  radial  sector  directed  backward;  large  or  medium  sized 
species,  45  to  100  mm.  in  wing  expanse.  (Figs.  333,  335).  (Ar- 
chichauliodes,  Austr.;  Chauliodes,  Neohermes,  Corydalis 
(Dobson,  Hellgrammite),  Am.;  Neochauliddes,  indomal.; 
Hermes,  Neuronitis,  Protohermes,  Neoneuromus,  Asia). 

CORYDALID-ffi 
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Ocelli  absent;  fourth  joint  of  the  tarsi  prominently  bilobed;  some 
of  the  branches  of  the  radial  sector  directed  forward;  medium 
sized  species,  20  to  40  mm.  in  wing  expanse.  (Fig.  334).  (Proto- 
sialis,  Am.;  Austrosialis,  Stenosialis,  Austr.;  Sialis,  holarc). 

SIALIDiE 


Figs.  333-335.    Megaloptera 

333.  Corydalis,  wings.  Corydalidse. 

334.  Austrosialis,  wings  (Tillyard)  Sialidse. 

335.  Chauliodes,  wings.   Corydalidse. 

Larvae 

1.    Eight  pairs  of  lateral  gills;  a  pair  of  hooked  anal  prolegs,  but  no 

terminal  filament CORYDALID.ffi 

Seven  pairs  of  lateral  gills;  no  anal  prolegs;  terminal  filament 
present SIALID.ffi 

LITERATURE  ON  MEGALOPTERA 

(See  also  general  papers  on  Neuroptera) 
Barnard,  K.  H.    Cape  Megaloptera.    Trans.  Roy.  Soc.  South  Africa,  19, 

pp.  169-184  (1931). 
Davis,  K.  C.   Sialididae  of  North  and  South  America.    Bull.  New  York  State 

Mus.,  No.  68,  pp.  442-487  (1903). 
Esben-Petersen,  E.   Megaloptera.   Gen.  Insectorum,  fasc.  154  (1913). 
Stitz,  H.    Megaloptera.    In  Tierwelt  Mitteleuropas,  6,  Lief.  1,  pp.  XIV  1-2 

(1928). 
Weele,  H.  W.   Megaloptera.   Coll.  Zool.  Selys-Longchamps,  fasc.  5,  Brussels 

(1910). 


ORDER  RAPHIDIODEA 

(RAPHIDIOIDEA,  EMMENOGNATHA,  part.) 

Moderate-sized,  slender,  predatory  species  with  elongate  cylindrical 
prothorax;  head  large,  nearly  horizontal,  mandibles  strong,  antennae 
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long  and  thread-like;  ovipositor  long;  cerci  not  developed;  wings  mem- 
branous, both  pairs  similar,  with  numerous  forkings,  the  costal  cell 
with  crossveins,  subcosta  not  fused  with  the  first  radial;  legs  similar, 
the  first  pair  attached  at  the  base  of  the  prothorax,  tarsi  five-jointed. 
Metamorphosis  complete;  larvae  terrestrial.  Snake-flies,  Serpent-flies. 
A  single  family.  (Inocellia,  holarc.  (Fig.  337) ;  Raphidia,  palsearc, 
Am.  (Figs.  336,  338) RAPHIDIID^I 


Figs.  336-338.    Raphidiodea 

336.  Raphidia,  head  and  prothorax  of  female  (Albarda)  Raphidiidae. 

337.  Inocellia,  head  and  prothorax  of  female  (Albarda)  Raphidiidae. 

338.  Raphidia,  wings  (Handlirsch)  Raphidiidae. 


LITERATURE  ON  RAPHIDIODEA 

Albarda,  H.   Revision  des  Raphidides.   Tijd.  Entom.,  34,  pp.  65-184  (1891). 
Esben-Petersen,  E.  Raphididse.  Gen.  Insectorum,  fasc.  154,  13  pp.  (1913). 
Navas,  L.    Monografia  de  l'orde  dels  Rafidiopters.    Arch.   Inst.  Catalans, 

Barcelona,  93  pp.  (1918). 
Stitz,  H.  Raphidiodea.    In  Tierwelt  Mitteleuropas,  6,  Lief.  1,  pp.  XIV  2-4 

(1928). 


ORDER  NEUROPTERA 

(SYNISTATA,  part.,  DICTYOPTERA,  part.) 
Small  to  rather  large,  slender,  predaceous  insects  with  large  wings, 
but  of  slow  flight.  Head  free,  vertical,  eyes  prominent,  mouth  inferior, 
mandibles  strong;  prothorax  more  or  less  freely  movable  and  promi- 
nent, meso-  and  metathorax  not  closely  grown  together;  abdomen 
long  and  narrow,  the  first  sternite  reduced,  no  cerci;  wings  similar, 
membranous,  no  large  anal  field;  when  at  rest  the  wings  usually  lie 
roof-like  over  the  abdomen,  longitudinal  veins  almost  always  very 
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numerous  through  repeated  branching,  costal  cell  almost  always  with 
crossveins.  Metamorphosis  complete,  larvse  terrestrial,  aquatic  only 
in  Sisyridse,  strongly  mandibulate,  the  mandibles  and  maxilla?  special- 
ized for  sucking  the  body  juices  of  the  insect  prey;  pupa?  in  cocoons. 

1.  Veins  and  usually  crossveins  abundant,  radial  sector  with  several 

branches  or  forkings ;  wings  not  covered  with  a  whitish  powder.  2 
Veins  and  crossveins  few  in  number,  the  radial  sector  at  most  only 
forked;  wings  covered  with  a  whitish  powder;  very  small, 
slender,  pale-colored  rare  species,  of  3  to  10  mm.  wing  expanse. 
(Superfamily  CONIOPTERYGOIDE A). 

CONIOPTERYGIDJ2 

The  following  subfamilies  are  distinguished: 

a.  Outer  lobe  of  maxilla  three-jointed;  abdomen  with  four  to  six 
pairs  of  everted  ventral  pouches;  stem  of  media  of  fore  wings 
usually  with  two  thickenings  which  bear  bristles.  (Aleurop- 
teryx,  palmare;  Coniocompsa,  Helicoconis,  holarc,  austr., 

neotrop.;  Heteroconis,  austr.)    ALEUROPTERYGIN^I 

Outer  lobe  of  maxilla  with  only  one  joint;  abdomen  without  ven- 
tral pouches;  stem  of  media  of  fore  wings  without  thickenings 
bearing  bristles.  (Coniopteryx,  Parasemidalis,  widespr.; 
Conwentzia,  holarc;  Niphas,  neotrop.;  Semidalis,  palsearc, 
Am.  ethiop.)    CONIOPTER YGIN5J 

2.  Large,  stout,  showy,  moth-like,  cursorial  species,  of  30  to  70  mm. 

wing-expanse;  costal  aiea  not  broad,  Sc,  R  and  Rs  not  forming 
a  distinct  triple  vein;  head  small  and  closely  set  on  the  pro- 
thorax;  antennae  long  and  filiform,  and  tapering  in  both  sexes, 
40-  to  50-jointed;  abdomen  of  the  male  terminating  in  large 
forcipate  appendages;  ovipositor  not  exserted  (Fig.  339). 
(Superfamily    ITHONOIDEA).      (Ithone,    Varnia,    austr.; 

Oliarces,  Calif.;  Rapisma,  Asia)    ITHONIDiE 

Small  to  large,  but  not  moth-like  insects,  except  the  showy  Psy- 
chopsidse  which  have  a  very  broad  costal  area  and  distinctive 
triple  vein;  otherwise  differing 3 

3.  Antennae  never  enlarged  toward  the  end,  moniliform  or  filiform, 

rarely  pectinate;  Cu  usually  ending  near  or  before  the  middle 
of  the  wing  and  without  a  straight  longitudinal  branch  behind 

CUl 4 

Antennse  at  least  thickly  cylindrical,  variable  in  length,  usually 
gradually  enlarged  toward  the  end,  or  filiform  with  clavate  end; 
at  least  the  discal  portion  of  the  wings  densely  reticulate,  Sc 
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and  Ri  apically  fused,  Cu  ending  in  the  apical  part  of  the  wing 
and  commonly  with  a  long  straight  branch  behind  Cui.  (Super- 
family  MYRMELEONTOIDEA)  16 

Hind  wings  not  longer  than  the  fore  wings,  the  two  pairs  similar 
in  form  and  venation.    (Superfamily  HEMEROBIOIDEA) .  .5 


339 


Figs.  339-344.    Neuroptera 

339.  Ithone,  Outline  of  body  and  wings  (Tillyard)  Ithonidse. 

340.  Mantispa,  head  and  thorax  from  above.   Mantispidae. 

341.  Mantispa,  raptorial  front  leg.   Mantispidae. 

342.  Dilar,  wings  (Handlirsch)  Dilaridae. 

343.  Mantispa,  wings  (Handlirsch)  Mantispidae. 

344.  Chasmoptera,  wings  (Tillyard)  Nemopteridae. 

Hind  wings  greatly  elongate  and  ribbon-like,  often  with  widened, 
spoon-like  ends;  head  usually  rostrate.  (Fig.  344).  (Superfam- 
ily NEMOPTEROIDEA).  (Chasmoptera,  Austr.;  Crdce, 
palsearc.,  ethiop.,  Austr.;  Nemoptera,  Nina,  palsearc.;  Nemo- 

pistha,  Nemopterella,  ethiop.) NEMOPTERID,ffi 

5.   Front  legs  normal,  not  raptorial 6 

Front  legs  strong,  formed  for  seizing  prey,  their  coxee  elongate; 
femora  robust  and  spined,  and  tibise  curved  to  meet  femora, 
pro  thorax  usually  greatly  lengthened;  antennas  short;  wings 
rather  narrow.  (Figs.  340,  341,  343).  Mainly  tropicopol.  (Cli- 
maciella,  Drepanicus,  Symphrasis,  neotrop.;  Ditaxis, 
Austr.;  Mantispa, cosmop.;  Euclimacia,  ethiop.,  austro-mal.). 

MANTISPID-ffi 
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6. 


7. 


Fore  wings  with  two  or  more  branches  or  Rs  arising  from  the 
apparently  fused  stems  of  Ri  and  Rs 7 

Fore  wings  with  all  the  branches  of  Rs  arising  from  a  single 
sector 9 

Antennae  moniliform  in  both  sexes;  ovipositor  not  projecting; 
crossveins  few;  ocelli  absent 8 

Antennae  of  male  coarsely  pectinate;  ovipositor  exserted;  vertex 
with  three  prominent  ocellus-like  tubercles;  crossveins  numer- 
ous; rather  small  species.  Cosmopol.  (Dilar  (Fig.  342),  Lidar, 
Eur.;  Nallachius,  Am.;  Nepal,  Asia) DILARIDjSD 


Figs.  345-346.    Neuroptera 

345.  Micromus,  wings  (Tillyard)  Hemerobiidse. 

346.  Psychopsella,  outline  of  body  and  wings  (Tillyard)  Psychopsidse. 

8.  Fore  wings  with  three  or  more  branches  of  the  radial  sector  pres- 

ent, veins  R4  and  R5  arising  separately.  (Fig.  345).  Cosmopol. 
(Boriomyia,    Drepanepteryx,     Gayomyia,    Hemerobius, 

Magalomus,  Micromus) HEMEROBIID.ffi 

Fore  wings  with  apparently  two  radial  sectors,  one  of  which  is 
R  2+3  and  the  other  R4+5.  Widespread.  (Eurobius,  Psectra, 
Spadobius,  Sympherobius) SYMPHEROBIID.ffi 

9.  Rather  large,  moth-like  species,  with  broad  wings,  the  costal 

area  of  the  fore  wings  very  wide,  Sc,  Ri  and  Rs  closely  parallel, 
forming  a  chitinized  triple  midrib  and  fusing  at  the  apical  fourth 
of  the  wing;  antennas  short;  rare,  nocturnal  species.  (Fig.  346). 
(Psychopsis,  Megallanes,  Austr.;  Psychopsella,  Arteriop- 
teryx,  Psychophasis,  ethiop.;  Megapsychops). 

PSYCHOPSID-ffi 
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Not  moth-like,  wings  not  broadly  rounded,  with  normal  costal  area 
and  without  the  above-described  prominent  triple  vein  ...  10 

10.  Ocelli  present;  discal  area  of  the  wings  with  many  crossveins, 

marginal  area  with  no  crossveins  but  with  many  forked  vein- 
lets;  moderate  to  large,  slender  species.  Widespr.,^  but  not 
North    American.     (Euporismus,    (Edosmylus,    Osmylus, 

Porismus,  Spilosmylus) OSMYLID.E 

Ocelli  absent 11 

11.  Humeral  crossvein  forming  a  recurrent  vein;  discal  area  of  the 

wings  with  a  simple  graduate  series  of  crossveins,  and  distinct 
from  the  costal  and  marginal  areas  which  have  very  many 
forked  veinlets;  Sc  and  Ri  fused  near  wing-tip;  vertex  convex; 
antennae  moderate  in  length;  rather  large,  nocturnal  species, 
wing-expanse  40  to  75  mm.  (Polystoechotes,  N.  Am.). 

POLYSTCECHOTIDiE 

No  recurrent  vein  at  the  humeral  angle  of  the  wings;  discal  area 

of  the  wings  not  differentiated  from  the  marginal  area;  antennae 

longer  than  the  head  and  thorax;  smaller  species 12 

12.  Vertex  convex;  wing  venation  relatively  simple,  radial  sector  of 

fore  wings  without  definitive  accessory  veins,  Sc  and  R]  coal- 
esced near  tip  of  wing,  costal  crossveins  not  forked,  r-m  cross- 
vein  of  hind  wings  in  the  axis  of  the  wing;  size  small,  6  to  8 
mm.  in  length;  larvae  aquatic,  feeding  on  freshwater  sponges. 
(Fig.  348).  Spongilla-flies.   (Climacia,  nearct.;  Neurorthrus, 

Sisyrella,  palaearct.;  Sisyra,  holarct.) SISYRID.ffi 

Vertex  flattened;  the  single  radial  sector  in  the  fore  wings  with 
definitive  accessory  veins;  hind  wings  with  the  r-m  crossvein 
oblique  or  transverse;  size  larger 13 

13.  Costal  crossveins  not  forked,  Sc  and  Ri  free  at  the  tip,  Rs  swinging 

away  from  Rb  the  cell  Ri  broad  and  containing  many  cross- 
veins;  wings  rounded,  not  falcate 14 

Costal  crossveins  forked,  cell  Ri  narrow  and  almost  devoid  of 
crossveins,  apical  portion  of  the  hind  margin  of  the  fore  wings 
sometimes  widely  notched,  leaving  the  apex  more  or  less  acute 
(the  falcate  condition);  wings  and  body  hairy,  especially  the 
hind  margin  of  the  wings 15 

14.  Wings  of  nearly  equal  width,  a  crossvein  placed  near  base  of  the 

subcostal  cell,  less  than  thirty  crossveins  in  the  costal  cell  before 
the  stigma.  (Fig.  351).  Green  lacewings,  Stink-flies;  the  larva? 
are  Aphis-lions.  Cosmopolitan.  (Allochrysa,  Chrysopa, 
Meleoma,  Nothochrysa) CHRYSOPID^I 
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Fore  wings  distinctly  wider  than  the  hind  pair,  no  crossveins  near 
the  base  of  the  subcostal  cell,  more  than  forty  costal  crossveins 
before  the  stigma.  (Fig.  349).  Austr.,  Malay.  (Apochrysa, 
Oligochrysa) APOCHRYSID  M 


Figs.  347-351.    Neuroptera 

347.  Trichoma,  outline  of  body  and  wings  (Tillyard)  Trichomatidae. 

348.  Sisyra,  wings  (Tillyard)  Sisyridae. 

349.  Oligochrysa,  fore  wing  (Tillyard)  Apochrysidae. 

350.  Protobiella,  wings  (Tillyard)  Berothidse. 

351.  Chrysopa,  wings  (Tillyard)  Chrysopidae. 


15.  Fore  wings  with  Sc  and  R  fused  before  the  wing-tip;  peculiar  seed- 
like scales  often  present  on  some  part  of  the  wings.  (Fig.  350). 
(Acroberotha,  ethiop.,  Ind.;  Berotha,  indomal.;  Isoscelip- 
teron,  palsearc;  Lomamyia,  Am.;    Cycloberotha,   austr.). 

BEROTHIDJE 
Fore  wings  with  Sc  and  R  not  fused  apically;  hairs  of  body  and 
wings   conspicuously   long.    (Fig.  347).    (Stenobiella,    Tri- 
choma, austr.) TRICHOMATID.ffi 
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16.  Wings  about  one-third  as  wide  as  long,  costal  area  wide,  marginal 

veinlets  forked,  subcostal  cell  with  many  crossveins;  antenna? 
long,  cylindrical.    (Myiodactylus,   Osmylops,  austr.). 

MYIODACTYLID^! 

Wings  much  narrower,  the  marginal  area  at  least  in  large  part 

closely  reticulate 17 

17.  Antenna?  elongate  cylindrical;  subcostal  area  with  many  cross- 

veins.    (Austronymphes,  Nymphes,  Nymphidion,  austr.). 

NYMPHID.E 

Antenna?  more  or  less  distinctly  clavate,  or  apically  swollen  or 

flattened;  subcostal  cell  without  crossveins 18 

18.  Antenna?  about  as  long  as  the  head  and  thorax;  wings  usually  with 

an  elongate  narrow  cell  immediately  behind  the  point  of  fusion 

of  Sc  and  Ri 19 

Antenna?  long,  slender,  strongly  clavate  apically;  eyes  usually 
divided  into  two  parts  by  a  groove;  no  elongate  hypostigmatic 
cell  differentiated.  Widespread,  mainly  tropical.  (Acmondtus, 
austr.;  Ascalaphus,  palsearc;  Colobopterus,  Am.;  Hybris, 
indomal.;  Neuroptynx,  nearc;  Suhpalacsa,  ethiop.,  indo- 
austr.;  Ululodes,  Am.;  Nephoneura,  ethiop.). 

ASGALlPHIDJE 

19.  Antenna?  weakly  clubbed,  or  flattened  at  tip;  hypostigmatic  cell 

elongate;  body  and  wings  pubescent;  weak  fliers.  Larva?  are 
called  ant-lions  or  doodle-bugs.  Widespread,  mainly  tropical. 
(Brachynemurus,  Creagris,  Dendroleon,  Formicaleo,  Hes- 
perdleon,  Myrmeleon,  Palpares,  Protoplectron).   (MYR- 

MELEONIDjE) MYRMELEONTIDiE 

Antenna?  strongly  clubbed;  hypostigmatic  cell  variable;  abdomen 
and  wings  shining;  crepuscular,  strong  fliers,  superficially  re- 
sembling dragonflies.    (Stilbopteryx,  austr.). 

STILBOPTERYGID^I 
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ORDER  MECOPTERA 

(PANORPATM,  PAKORPIKA,  MECAPTERA) 

Small  or  moderate-sized,  rather  slender,  insects  with  the  head 
nearly  always  prolonged  downwards  to  form  a  sort  of  beak.  Eyes 
large;  ocelli  present  or  absent;  mandibles  small.  Wings  usually  present, 
almost  always  long  and  narrow,  similar;  radius  extensively  branched; 
media  and  cubitus  with  few  branches ;  crossveins  only  rarely  numerous ; 
anal  area  almost  always  very  small,  not  separated;  wing  surface  with- 
out scales.  Antennae  long,  many-jointed,  slender.  Prothorax  small, 
free;  meso-  and  metathorax  similar.  Legs  long,  slender,  similar,  fitted 
for  running;  coxse  large,  pendant  and  approximate;  tarsi  five-jointed. 
Abdomen  usually  slender;  cerci  small;  genitalia  of  male  usually  greatly 
swollen,  forming  a  reflexed  bulb.  Metamorphosis  complete,  the  larvae 
caterpillar-like.   Scorpion  flies. 

1 .  Tarsi  slender,  filiform ;  the  apical  joint  bearing  two  claws  and  not 

capable  of  folding  back  on  the  fourth .  2 

Tarsi  each  wTith  a  single  claw;  the  apical  joint  modified  for  grasp- 
ing, the  fifth  joint  folding  back  on  the  fourth;  legs  extremely 
long  and  slender,  wings  usually  present.  (Bittacus,  cosmop.; 
Neobittacus,  Kalobittacus,  Pazius,  neotrop.;  Harpobitta- 
cus,  Austr.)  {BITTACUSID&) BITTACID.ffi 

2.  Wings  well  developed;  female  without  a  distinct  ovipositor;  labial 

palpi  long 3 

Wings  vestigial,  bristle-like  (male)  or  scale-like  (female);  small, 
black  or  very  dark  colored  species.   (Boreus,  holarc). 

BOREID-ffi 

3.  Radial  sector  and  media  both  writh  more  than  four  branches; 

radial  sector  arising  close  to  the  base  of  the  wing;  media  branch- 
ing much  before  the  middle  of  the  wing;  wdngs  short  and  broad, 
writh  rather  dense  venation;  body  depressed;  male  genitalia 

simple,  not  forming  a  bulb 4 

Radial  sector  or  media,  or  both  wdth  four  branches  or  less ;  radial 
sector  arising  at  or  beyond  the  basal  third  of  the  wing;  media 
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branching  at  about  the  middle  of  the  wing;  wings  long  and  slen- 
der, with  rather  open  venation;  body  more  or  less  cylindrical; 
male  genitalia  enlarged,  forming  a  swollen  bulb.  (Figs.  353, 
354,  355) PANORPID^l 

This  family  is  divisible  into  three  well-defined  subfamilies  which 
are  accorded  family  rank  by  some  workers. 


*>       353 


352 


£»,*  8,     'i. 


354 


»,.,'*    Ci. 


Figs.  352-355.    Mecoptera 

352.  Notiothauma,  wings  (Crampton)  Notiothaumidge. 

353.  Panorpa,  head,  lateral  view  (Packard)  Panorpidae. 

354.  Panorpa,  head,  frontal  view  (Packard)  Panorpidae. 

355.  Panorpa,  wings.   Panorpidae. 


a.  First  branch  of  cubitus  in  fore  wing  fused  with  the  main  stem  of 

media  for  a  greater  or  less  distance b 

First  branch  of  cubitus  in  fore  wing  entirely  free  from  the  main 
stem  of  the  media;  media  four  branched  in  both  wings;  radial 
sector  usually  with  more  than  four  branches.  (Panorpa,  pa- 
lmare, Am.;  Panorpodes,  holarc;  Neopanorpa.  Lepto- 
panorpa,  indomal.) PANORPIN-ffi 

b.  Radial  sector  three  branched;  cubitus  and  main  stem  of  media 

of  fore  wing  coalescent  for  a  considerable  distance;  small  active 
species.  (Nannochorista,  neotrop.,  austr.;  Choristella, 
austr.)    NANNOCHORISTINiE 
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Radial  sector  four-branched;  cubitus  and  main  stem  of  media 
of  fore  wing  touching  only  at  a  point  or  for  a  very  short  distance; 
larger  species.  (Chorista,  Taeniochorista,  austr.). 

CHORISTIKffi 

4.  Ocelli  present;  wings  with  very  dense  and  irregular  venation, 
the  anal  area  well  developed;  radius  and  media  coalescent 
on  the  basal  fifth  of  the  wing.    (Fig.  352).    (Notiothauma, 

neotrop.) NOTIOTHAUMID51 

Ocelli  absent;  venation  of  wings  more  open  and  regular,  the  anal 
area  slightly  developed ;  radius  and  media  not  coalescent  at  the 
base  of  the  wing.   (Merope,  nearc.) MEROPID.ffi 
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ORDER  TRICHOPTERA 

(PHRYGANOIDEA) 

Small  to  medium-sized,  slender,  flying  insects;  head  freely  movable, 
vertical,  eyes  prominent,  ocelli  three  or  none,  mandibles  vestigial  or 
absent,  palpi  prominent,  antennae  thread-like,  often  very  long;  pro- 
thorax  small,  free;  meso-  and  metathorax  similar;  wings  more  or  less 
clothed  with  hairs,  with  many  veins  and  a  few  crossveins;  the  hind 
wings  often  with  a  folded  anal  area;  wings  rarely  reduced  in  size;  legs 
similar,  coxae  pendant  and  approximate,  tibiae  always  with  spurs,  tarsi 
five-jointed.  Metamorphosis  complete.  Larvae  aquatic;  usually  with 
tufted  tracheal  gills ;  more  or  less  caterpillar-like  and  usually  living  in 
cases  constructed  of  small  objects  spun  together  with  silk.  Caddis  (or 
Caddice)  flies;  larvae  called  Caddis  worms. 
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Adults 

1.  Minute,   often   brightly   colored,    moth-like,  pubescent  species; 

the  front  wings  closely  covered  with  projecting,  clubbed  hairs ; 
marginal  fringe  of  wings  very  long,  that  of  hind  wings  longer; 
discal  cell  of  hind  wings  open  or  wanting;  wings  usually  very 
long  and  narrow,  more  or  less  pointed;  antennae  at  most  as  long 
as  the  fore  wings,  usually  much  shorter  and  thickened;  maxil- 
lary palpi  five-jointed,  strongly  hairy,  their  last  joint  neither 
bowed  nor  ringed;  ocelli  usually  present.  (Fig.  359).  (Hydrop- 
tila,  Allotrichia,  holarc;  Oxyethira,  widespr.;  Mortoniella, 

neotrop.) HYDROPTILID^E 

Rarely  minute  species;  fore  wings  without  or  with  solitary,  thick- 
ened, projecting  hairs;  marginal  fringe  shorter  than  width  of 
wing;  antennse  almost  always  longer  than  the  fore  wings 2 

2.  Ocelli  present 3 

Ocelli  absent 9 

3.  Maxillary  palpi  strongly  hairy  or  scaly;  tibial  spurs  1-3-4  or 

2-4-4 a  few  SERICOSTOMATIDiE 

Maxillary  palpi  with  only  weak  hairs,  not  scaly 4 

4.  Last  joint    of    maxillary   palpi    divided    into   false   ring-joints, 

curved  and  as  long  as  the  third  and  fourth  joints   together; 

front  tibiae  without  or  with  two,  three,  or  four  spurs 5 

Last  joint  of  maxillary  palpi  not  ringed,  rarely  curved,  subequal 
to  the  other  joints  (palpi  absent  in  some  Hydropsychidae) ...  6 

5.  Hind  wings  not  dilated,  in  shape  similar  to  the  fore  wings.    (Chi- 

marrha,  cosmop.;  Philopotamus,  holarc). 

PHILOPOTAMID.ffi 

Hing  wings  with  expanded  anal  angle,  much  wider  than  the  fore 

wings.  (Stenopsyche,  indomal.;  Parastenopsyche,  palaearc; 

Pseudostenopsyche,  neotrop.)  .   STENOPSYCHID.®,  part 

6.  Front  tibiae  with  one  or  no  spur;  middle  tibiae  with  three  or  two 

spurs 7 

Front  tibiae  with  two  or  three  spurs,  middle  tibiae  with  four  spurs; 
maxillary  palpi  four-  or  five-jointed S 

7.  Middle  tibiae  widened,  their  tarsi  broadened  and  armed  with  stiff 

hairs  (see  Couplet  8).    (Agrypnetes,  holarc). 

PHRYGANEID-ffi,  part 

Middle  tibiae  simple,  normal ;  maxillary  palpi  of  male  three-jointed, 

of  female  five-jointed,  but  of  similar  structure  in  the  two  sexes. 

(Anabolia,  Stenophylax,  Limnephilus,  Halesus,  Apatania, 

holarc.)  (Figs.  357,  361) LIMNEPHILID^l 
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8.  Maxillary  palpi  five-jointed,  the  basal  two  joints  very  short  and 
thick  (Fig.  356).  (Rhyacophila,  Glossosoma,  Agapetus, 
holarc.;  Hydrobidsis,  Psilochorema,  Austr.). 

RHYACOPHILIDiE 


Figs.  356-361.     Trichoptera 

356.  Hydrobiosis,  wings  (Tillyard)  Rhyacophilidse. 

357.  Limnephilus,  outline.  Limnephilidae. 

358.  Hydropsyche,  wings.  Hydropsychidae. 

359.  Allotrichia,  wings.  Hydroptilidae. 

360.  Phyllorheithrus,  wings  (Tillyard)  Calamoceratidae. 

361.  Limnephilus,  wings.   Limnephilidae. 


9. 


Maxillary  palpi  of  male  four-jointed,  of  female  five-jointed,  th 
joints  cylindrical,  the  secOnd  joint  not  short,  the  palpi  of  th 
two  sexes  similar.  (N  eurdnia,  Phryganea,  Agrypnia,  holarc. 

PHRYGANEID.E 

Tibial  spurs  3^-4;  maxillary  palpi  weakly  hairy,  five-jointed, 
the  first  and  second  joints  very  small,  the  last  joint  ringed  and 
curved;  antenna  thickened 10 

Usually  two,  never  three,  spurs  on  front  tibia? 11 
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10.  Mandibles  robust;  maxillary  palpi  with  the  second  joint  short. 

(Stenopsychodes,  austr.)  (see  couplet  5). 

STENOPSYCHID.E,  part 

Mandibles  slender  and  sinuous;  maxillary  palpi  with  the  second 

joint  bulbously  enlarged  internally.     (Polycentropus,  Plec- 

trocnemia,  Neureclipsis,  holarc  ;Polyplectropus,  neotrop., 

austr.) POLYCENTROPODID-ffi 

11.  Last  joint  of  the  five-jointed,  scarcely  hairy,  maxillary  palpi  an- 

nulate and  arcuate 12 

Last  joint  of  the  usually  strongly  hairy  maxillary  palpi  neither 
ringed  nor  curved 13 

12.  First  vein  from  the  discal  cell  of  the  fore  wing  (anterior  branch 

of  the  radial  sector)  forked;  maxillary  palpi  long  and  thin. 
(Fig.  358).  (Hydropsyche,  Macronema,  cosmop.;  Hydro- 
psychodes,  widespr. ;  Diplectrona,  holarc;  Smicrides,  Am.). 

HYDROPSYCHIDiE 

First  fork  (R2)  wanting  in  both  fore  and  hind  wings;  first  joint 

of  the  maxillary  palpi  small.   (Psychomyia,  Tinodes,  holarc; 

Lype,  Metalype,  palmare.) PSYCHOMYIID-ffi 

13.  Both  median  and  discal  cells  of  fore  wings  present  and  closed; 

maxillary  palpi  five-jointed  (Fig.  360).  (Heteroplectron,  Am.; 
Ganonema,  Am.,  Ind.;  Anisocentropus,  holarc,  indoaustr.; 
Calamoceras,  palsearc;  Phylloicus,  neotrop.;  Phyllorhei- 

thrus,  austr.) CALAMOCERATID.® 

Median  cell  of  fore  wings  absent 14 

14.  Maxillary  palpi  of  the  male  three-jointed,  of  the  female  five- 

jointed,  of  different  structure  in  the  two  sexes;  antennae  usu- 
ally thick,  hairy  and  with  large  basal  joint;  wings  thickly  hairy, 
discal  cell  present.  (Brachycentrus)..  SERICOSTOMATID.® 
Maxillary  palpi  of  both  sexes  five-jointed 15 

15.  Discal  cell  of  both  wings  absent,  neuration  of  the  two  sexes  usually 

different,  apical  veins  few.  (Molanna,  holarc,  indomal.; 
Ber&a,  holarc;  Molannodes,  Berseodes,  palsearc). 

MOLANNID-ffi 
Discal  cell  of  fore  wings  present 16 

16.  Middle  tibiae  with  two  spurs;  discal  cell  of  hind  wings  almost 

always  open  or  absent,  only  the  upper  branch  of  the  radial 
sector  forked,  only  the  first  apical  fork  present ;  joints  of  maxil- 
lary palpi  uniform;  antennae  long  and  slender.  (Leptocerus, 
(Ecetis,  Setodes,  widespr.;  Mystacides,  holarc;  Leptocella, 
Am.;  Notanatolica,  indoaustr.) LEPTOCERID^ 
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Middle  tibiae  usually  with  four  spurs;  discal  cell  of  hind  wings 
closed,  both  branches  of  radial  sector  of  fore  wings  forked, 
at  least  the  first  and  second  apical  forks  present;  basal  joint 
of  antennae  large.  (Nerophilus,  nearc;  Psilotreta,  holarc; 
Odontocerum,  palsearc;  Marilia,  Am.;  Barypenthus, 
neotrop.)   0D0NT0CERID5I 

Lance 

1.  Body  campodeiform;  head  held  straight  forward,  forming  a  con- 

tinuation of  the  long  axis  of  the  body;  abdomen  depressed, 
the  sutures  between  the  segments  deeply  impressed;  tracheal 
gills  usually  absent;  larvae  generally  not  constructing  a  movable 

case (Fig.  367) 2 

Body  eruciform  or  suberuciform;  the  head  bent  downward  at  an 
angle  with  the  rest  of  the  body;  abdomen  cylindrical,  the 
sutures  between  the  segments  feebly  impressed;  tracheal  gills 
usually  present;  larvae  always  living  in  a  movable,  tubular 
case 8 

2.  Abdomen  greatly  wider  than  the  thorax;  very  minute  species  with 

all  three  thoracic  segments  heavily  chitinized  above,  living  in 
portable  silken  cases  which  are  much  larger  than  the  larvae. 

HYDROPTILID^I 

Abdomen  not  much  wider  than  the  thorax,  much  larger  species 

usually  with  only  the  pro  thorax  heavily  chitinized 3 

3.  Last  abdominal  segment  with  a  chitinized  shield  above. 

RHYACOPHILID.ffi 
Last  abdominal  segment  without  a  chitinized  shield 4 

4.  Mandible  with  numerous  bristles  on  the  outer  edge;  tracheal  gills 

present  along  the  sides  of  the  abdomen;  legs  very  unequal. 

HYDROPSYCHID-ffi 

Mandible  with  only  two  bristles  on  the  outer  edge;  tracheal  gills 

absent 5 

5.  Labrum  soft,  whitish,  retractile  under  the  edge  of  the  clypeus. 

(Fig.  367) PHILOPOTAMID-ffi 

Labrum  chitinized,  yellowish  or  brownish 6 

6.  Claws  of  legs  long  and  slender  (Fig.  362),  nearly  straight,  with 

only  one  basal  spur POLYCENTROPODIDtfi 

Claws  of  legs  short,  stout,  curved 7 

7.  Claws  with  a  single  basal  spur STENOPS  YCHIDiE 

Claws  of  middle  and  hind  legs  each  with  two  basal  spurs  (Fig. 

363) PSYCHOMYIIDiE 
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8.   Labrum  with  a  transverse  row  of  many  stout  bristles  before  the 

middle;  tracheal  gills  filamentous CALAMOCERATIDiE 

Labrum  not  thus  armed,  usually  with  scattered  bristles  on  the  disc 
and  several  pairs  of  spines  on  the  front  margin 9 


362 
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Figs.  362-367.     Trichoptera,  Larvae 

362.  Phylocentropus,  tarsal  claw  of  front  leg  (Krafka)  Polycentropodidae. 

363.  Timeodes,  tarsal  claw  (Rousseau)  Psychomyiidse. 

364.  Psilotreta,  dorsal  view  of  metathorax  showing  chitinous  plates.  (Krafka) 

Odontoceridae. 

365.  Leptocella,  front  leg.   a,  coxa;  b,  trochanter;  c  and  d,  femur.    (Krafka) 

Leptoceridae. 

366.  Arctsecia,  anterior  view  of  prothorax  in  section  showing  prosternal  horn 

(Krafka)  Sericostomatidae. 

367.  Philopotamus,  larva  (Rousseau)  Philopotamidse. 


9.   Labrum  much  longer  than  broad.    Pronotum  and  mesonotum 
chitinized;  metanotum  with  four  chitinized  plates  (Fig.  364). 

ODONTOCERIDiE 
Labrum  much  broader  than  long;  upper  side  of  thorax  not  as 

above 10 

10.  Body  suberuciform;  mesonotum  generally  soft  like  the  metano- 
tum, rarely  with  two  small  chitinous  plates;  abdominal  con- 
strictions well  marked;  lateral  gills  on  segments  2  to  7  covered 
with  black  hairs.  Larval  case  tubular,  open  at  both  ends, 
straight  or  but  little  bent;  living  in  tranquil  water. 

PHRYGANEID53 
Body  eruciform;  mesonotum  generally  entirely  corneous,  some- 
times with  only  chitinized  plates  or  rarely  entirely  soft;  gills 
not  pubescent  with  black  hairs 11 
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11.  Mesonotum  entirely  corneous;  metanotum  with  three  pairs  of 

chitinous  plates;  middle  legs  stouter  and  longer  than  the  hind 

ones;  gills  never  with  black  hairs LIMNEPHILIDiE 

Mesonotum  not  entirely  corneous;  metanotum  generally  soft; 
middle  legs  not  longer  than  the  hind  ones 12 

12.  Femur  of  hind  leg  divided  into  a  short  basal  and  long  apical  piece 

(Fig.  365);  right  mandible  without  inner  bristles;  no  accessory 

bristles  on  back  of  mandibles LEPTOCERIDiE 

Femur  not  divided 13 

13.  Prostemum  with  a  horn  or  spine  that  projects  downward  between 

the  front  coxa?  (Fig.  366) Some  SERICOSTOMATID-ffi 

Presternum  unarmed 14 

14.  First  abdominal  segment  with  three  nipple-shaped  protuberances, 

one  above  and  one  at  each  side 15 

First  abdominal  segment  narrower  than  the  following  ones  and 
without  such  protuberances. .  .  Some  SERICOSTOMATIDiE 

15.  Body  slender;  claws  of  anal  prolegs  small,  simple. 

MOLANNIDiE 

Body  robust ;  claws  of  anal  prolegs  stout,  formed  of  two  or  three 
large  superimposed  hooks  .  . .  .Some  SERICOSTOMATID^l 
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ORDER  LEPIDOPTERA 

(GLOSSATA) 

Rather  large,  sometimes  small,  or  very  large  insects ;  wings  and  body 
thickly  clothed  with  scales  that  form  a  color  pattern,  the  wings  opaque, 
with  the  venation  obscured  by  the  scales;  scaly  covering  rarely  re- 
stricted to  certain  portions  of  the  wings  or  absent  in  a  very  few  un- 
usual forms;  wings  very  rarely  absent.  Antennae  long,  many-jointed, 
variously  modified,  filiform,  pectinate  or  clubbed;  ocelli  sometimes 
present.  Mouthparts  suctorial,  frequently  vestigial  or  absent,  when 
not  in  use  coiled  under  the  head;  the  maxillae  incorporated  into  an 
un jointed  tongue;  mandibles  absent,  except  in  a  few  primitive  forms; 
palpi  usually  well  developed,  the  labial  ones  generally  larger  than  the 
maxillary.  Prothorax  small;  wings  large,  membranous,  similar,  the 
fore  pair  somewhat  longer;  venation  complete,  but  not  complex,  few 
crossveins.  Legs  similar,  tarsi  ordinarily  five-jointed.  No  cerci.  Meta- 
morphosis very  great;  larvae  with  biting  mouthparts,  usually  cater- 
pillar-like, and  with  paired  false-legs  on  some  of  the  abdominal  seg- 
ments in  addition  to  three  pairs  of  thoracic  legs ;  larvae  almost  always 
plant-feeders.   Moths,  Butterflies  and  Skippers. 
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Adults 

1.  Fore  and  hind  wings  (if  wings  are  absent  or  greatly  reduced  in 
size,  see  couplet  169)  with  four  or  five  radial  veins,  rarely  with 
three,  Sc  and  Ri  separate  (Fig.  374);  wings  of  similar  shape, 


368 


370 


074.  A»dA         \stA         Cu, 

Figs.  368-374.    Lepidoptera 

368.  Noctua,  wings  (Forbes) :  Sc,  subcosta,  R,  radius,  M,  media,  Cu,  cubitus 

(their  branches  indicated  by  numbers),  A,  2A,  3 A,  anal  veins;  cell, 
discal  cell.  Noctuidse. 

369.  Portion  of  bleached  wing  membrane,  showing  attachments  of  three  scales 

and  numerous  aculese. 

370.  Danais,  head  in  frontal  view:  a,  base  of  antenna;  e,  eye;  p,  base  of  pro- 

boscis. Danaidse. 

371.  Hamadryas,  head,  prothorax  and  part  of  mesothorax  (Scudder)  Nym- 

phalidae. 

372.  Crambus,  lateral  outline  of  body  (Fernald) :  m,  maxillary  palpus;  1,  labial 

palpus. 

373.  Scales  from  the  wings  of  various  Lepidoptera  (Scudder). 

374.  Micropteryx  (Forbes) :  Sc,  subcosta;  R,  radius;  M,  media;  Cu,  cubitus; 

A,  anal  (their  branches  indicated  by  numbers) ;  hum,  humeral  cross- 
vein;  udcv,  upper  discocellular  vein  (radio-medial  crossvein);  ldcv, 
lower  discocellular  vein;  i,  intercalated  cell;  ac.  c,  accessory  cell. 
Micropterygidae. 

more  or  less  pointed  at  tip,  writh  ten  or  more  veins,  the  mem- 
brane with  minute  spines  (Fig.  369) ;  fore  wings  with  a  thumb- 
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like  lobe  at  basal  angle  (jugum);  a  spiral  proboscis  never  de- 
veloped. (Suborder  JUGATE)  (MICROPTERYGIKA,  HOM- 
ONEURA,  ARCHILEPIDOPTERA,  ZEUGLOPTERA).  . .  .2 
Fore  and  hind  wings  dissimilar  in  shape  and  venation,  hind  wings 
with  Sc  and  R]  fused  at  least  at  tip  (not  to  be  confused  with  Rs 
which  is  usually  the  only  free  radial  vein  (Fig.  368)),  rarely  two 
free  radial  veins  present,  at  most  six  veins  arising  from  the  cell ; 
jugum  and  mandibles  not  developed.  (Suborder  FRENATiE) 
(HETERONEURA) 8 

2.  Wings  usually  hardly  wider  than  the  fringe  of  hairs  on  their  hind 

margin ;  small  species,  wing-expanse  about  one-half  inch ;  tibial 
spurs  usually  present;  jugum  usually  minute,  frenulum  present. 
(Superfamily  MICROPTERYGOIDEA).   (MICROJUGATjE, 

JUGOFRENATtf) 3 

Wings  ample,  fringe  narrow;  larger  species,  wing  expanse  about 
one  to  nine  inches;  tibial  spurs  usually  wanting;  jugum  usually 
underlapping  the  hind  wing,  no  frenulum.  (Superfamily 
(HEPIALOIDEA).  (MACRO JUGATE) 5 

3.  Middle  tibiae  without  spurs,  but  with  an  apical  group  of  bristles; 

functional  mandibles  present;  Sc  forked  near  middle.  (Epi- 
martyria,  No.  Am.;  Micro pteryx  (=Eriocephala)  (Fig.  374), 
holarc;  Sabatinca,  Austr.).    {ERIOCEPHALWM). 

MICROPTERYGIDiE 
Middle  tibiae  with  one  or  two  spurs;  mandibles  vestigial  or  want- 
ing; Sc  simple  or  forked  near  tip 4 

4.  Middle  tibiae  with  one  spur;  Sc  forked  near  tip,  at  least  in  fore 

wing;  jugum  large,  overlapping  the  hind  wing;  scales  not  scal- 
loped nor  coarsely  striated.  (Mnemonica,  holarc. ;  Eriocrania, 

holarc.;  Neopseustis,1  indomal.)  ERIOCRANIIDjE 

Middle  tibiae  with  two  spurs;  Sc  simple;  jugum  much  reduced, 
underlapping  the  hind  wing;  scales  with  scalloped  border  and 
coarse  striation.    (Mnesarchaea,  Austr.). 

MNESARCHJEID.E 

5.  Ri  arising  near  base  of  wings,  discal  cell  containing  a  large  inter- 

calated cell  formed  by  the  basal  petiolate  branch  of  the  media, 

i.e.  three  cells  present  (Fig.  375) 6 

Ri  arising  near  middle  of  wing,  discal  cell  undivided  or  containing 
a  single  medial  vein 7 

6.  Hind  wing  with  two  anal  veins;  third  discal  cell  pointed  (Fig.  375). 

1  The  genus  Neopseustis  with  broad  wings,  having  the  jugum  reduced  or  vestigial,  has  re- 
cently been  regarded  as  a  distinct  family NEOPSEUSTIDiE 
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(Hepialus,  cosmop.;  Sthenopis,  Phassus,  widespr.;  Chara- 
gis,  austr.,  S.  Afr.;  Leto,  austr.,  S.  Afr.;  Porina,  austr.,  Pata- 
gonia; Dalaca) HEPIALID.E 

Hind  wing  with  one  short  anal  vein;  third  discal  cell  blunt.   (Pro- 

tothedra,  S.  Afr.)  PROTOTHEORID^I 

7.   Tibial  spurs  present  (Fig.  377).    (Anomoses,  austr.). 

ANOMOSETID-ffi 
Tibial  spurs  absent  (Fig.  376).    (Pal&oses,  austr.). 

PAL^EOSETID^l 


Figs.  375-377.    Lepidoptera 

375.  Phassus,  wings  (Hampson)  Hepialidse. 

376.  Palaeoses,  wings  (Turner)  Palseosetidae. 

377.  Anomoses,  wings  (Turner)  Anomosetidse. 


8.  Antennae  simple  or  variously  modified  (Figs.  378,  379,  380),  only 

rarely  swollen  at  the  tip,  and  in  such  cases  a  frenulum  is  present ; 
most  forms  with  a  frenulum;  the  subcosta  of  the  hind  wing  either 
relatively  little  arched  at  the  base  or  there  is  a  large  area  be- 
tween it  and  the  fore  margin  of  the  wing;  wings  at  rest  over- 
lapping the  abdomen,  sloping  roof-like  against  the  sides,  or 
horizontally  outspread;  body  relatively  stout.    Moths.  (HET- 

EROCERA)  9 

Antennae  knobbed  at  the  tip,  or  thickened  a  little  before  the  tip 
(Figs.  431,  432),  without  pectinations,  projecting  processes  or 
conspicuous  arrangements  of  hairs ;  hind  wings  without  a  frenu- 
lum, but  with  the  Sc  strongly  arched  forward  at  the  base; 
at  least  the  fore  wings  erect  when  at  rest;  no  ocelli.  Butterflies 
andSkippers.  (RHOPALOCERA) 154 

9.  Wings,   especially  the  hind  ones,   deeply  cleft,  or  divided  into 

plume-like  divisions  (Figs.  384,  385);  legs  very  long.  Feather- 
wing  moths 10 
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Wings  entire,  not  cleft  nor  divided  into  finger-like  divisions,  rarely 

(Gelechiidre)  the  fore  wings  moderately  cleft 12 

10.    Wings  divided  into  two  to  four  divisions 11 

Each  wing  divided  into  six  plumes;  small,  silvery  white  moths. 
(Orneodes,  widespr.)  (Fig.  384) ORNEODID^I 


384 

Figs.  378-385.    Lepidoptera 

378.  Plumose  antenna  of  moth  (Duncan). 

379.  Pectinate  antenna  of  moth  (Duncan). 

380.  Melittia,  head,  in  lateral  view  (Beutenmuller)  .Fgeriidae. 

381.  Bembecia,  middle  leg  (Beutenmuller)  ^Egeriidse. 

382.  Melittia,  wings  (Beutenmuller)  yEgeriidse. 

383.  Pterophorus,  wings  (Berlese)  Pterophoridse. 

384.  Orneodes,  wings  (Berlese)  Orneodidse. 

385.  Platyptilia,  wings  (Fernald)  Pterophoridse. 


11.  Fore  wings  divided  into  two  plumes,  rarely  four,  hind  wings  into 

three;  small,  delicate  moths,  usually  prettily  colored.  (Oxyp- 
tilus,  cosmop.;  Platyptilia,  cosmop.;  Pterophorus,  wide- 
spr.). (Figs.  381,  385,  404).   {ALUCITWM). 

PTEROPHORID^I 

Each  wing  divided  into  two  plumes.  (Cenoloba,  indomal.,  austr.) 

(See  couplet  43d)   OXYCHIROTIDiE,  part 

12.  Underside  of  hind  wing  with  a  double  series  of  enlarged  and  di- 

vergent scales  along  the  cubital  vein;  tibiae  exceptionally  long, 
thin  and  with  long  spurs.    (Agdistis,  palsearc.,  ethiop.). 

AGDISTID-ffi 
Underside  of  wings  without  such  specialized  scales 13 
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13.  Wings  in  large  part  transparent  and  usually  devoid  of  scales,  ex- 

cept on  margins  and  veins;  fore  wing  narrow,  at  least  four 
times  as  long  as  wide;  inner  margin  of  fore  wing  and  costal 
margin  of  hind  wing  with  a  row  of  recurved,  interlocking 
spines;  Sc  of  hind  wings  close  to  cell  and  to  next  vein,  hidden  in 
a  fold  and  apparently  absent;  frenulum  well  developed;  ocelli 
present;  wasp-like,  day-flying  moths  (Figs.  3S0,  381,  382). 
Clear-wing  moths.  (Paranthrene,  widespr.;  Trochilium, 
holarc,  ethiop.;  iEgeria,  cosmop.).  (SESIID^E). 

MGERIIBJE 
Wings  scaled  throughout,  or  if  clear,  the  fore  wings  are  triangular; 
wings  not  interlocking  by  series  of  spines ;  Sc  of  hind  wing  pres- 
ent, though  sometimes  close  to  or  in  part  fused  with  R 14 

14.  Antenna?  thin,  swollen  at  tip  to  form  a  more  or  less  distinct  club, 

as  in  the  butterflies,  or  even  recurved  at  tip,  as  in  the  skippers.  15 

Antennae  variously  modified,  if  swollen  subapically  or  toward 

the  middle  they  gradually  taper  on  distal  portion 18 

15.  Fore  wing  with  some  branches  of  R  stalked 16 

Fore  wing  with  all  veins  arising  from  discal  cell,  medial  stem  re- 
duced; both  wings  with  first  anal  vein  lacking;  eyes  not  ciliated; 
male  alone  with  frenulum  (see  couplet  155).  (Euschemon, 
austr.) Males  of  EUSCHEMONID-ffi 

16.  Fore  wings  with  M2  arising  nearer  M3  than  Mi 17 

Fore  wings  with  M2  arising  midway  between  Mi  and  M^,  or  closer 

to  Mi;  hind  wings  with  first  A  wanting.  African.  (Apopro- 
genes,  Pemphegostola)  APOPROGENIDJE 

17.  Both  wings  with  first  A  present,  discal  cell  small  and  closed;  pro- 

boscis developed.    (Castnia,  neotrop.;  Synemon,  Austr.). 

CASTNIID^I 
Both  wings  with  first  A  reduced;  discal  cell  open;  proboscis  vesti- 
gial.   (Tascina  {  =  N eocdstnia,  India)).  {NEOCASTNIIDM). 

TASCINIDtf! 

18.  Hind  wings  with  three  anal  veins  (if  less  than  three  anals,  small 

species  with  narrow  wings,  the  hind  pair  with  reduced  venation 
and  bearing  a  long  fringe  of  hairs  on  the  hind  margin  almost 
as  wide  as,  or  wider  than,  the  wing,  and  the  tibial  spurs  more 
than  twice  the  width  of  the  tibiae);  fore  wings  usually  with  first 
anal  vein  complete,  i.e.  usually  two  anal  veins  reaching  the 

margin.     (MICROFRENAT.E) 19 

Hind  wings  with  two  anal  veins,  rarely  with  one,  in  addition  to 
a  possible  unthickened  fold  in  the  membrane,  or  in  the  Aus- 
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tralian  genus  Oxychirota  both  wings  lack  all  anals;  wings 
almost  never  very  narrow,  the  hind  wing  not  more  than  half 
longer  than  wide,  except  rarely  in  large  species  when  a  tail-like 
projection  is  developed,  and  not  long-fringed;  fore  wings  usu- 
ally with  but  one  complete  anal  vein,  when  accessory  cell  is 
present  it  is  not  completely  contiguous  with  the  discal  cell  (if 
accessory  cell  is  completely  contiguous  refer  to  couplet  109, 
Cecidosidffi).   (MACROFRENAT^E) 43 

19.  Hind  wings  with  veins  Sc  +  Ri  and  Rs  widely  separate  beyond 

discal  cell 20 

Hind  wings  with  veins  Sc  +  Ri  and  Rs  fused  or  very  closely  parallel 
for  a  greater  or  less  distance  between  the  end  of  the  discal  cell 
and  the  tip  of  the  wing,  the  base  of  R  sometimes  evanescent. 
(If  Ri  of  fore  wing  is  as  long  as  cell,  see  Drepanidse,  couplets 
65,  81,  95).   (PYRALIDID.E,  s.  kit.) 79 

20.  Hind  wings  ribbon-like,  with  a  long  apical  tail  (Fig.  386).    (Hi- 

mantopterus,  Semioptila  African).   HIMANTOPTERID.ffi 
Wings  normal 21 

21.  Hind  wings  with  veins  Sc  +  Ri  and  Rs  fusing  to  near  the  end  of 

the  discal  cell,  or  fusing  beyond  the  middle  of  the  cell,  or  these 

veins  coincident  throughout 22 

Hind  wings  with  veins  Sc  +  Ri  and  Rs  separate  from  the  base,  or 
fusing  only  a  short  distance  along  the  discal  cell,  the  fusion 
located  at  the  base  or  before  the  middle  of  the  cell,  or  some- 
times connected  by  a  bar 23 

22.  Proboscis  well  developed;  wings  thinly  scaled,  translucent;  hind 

wings  with  basal  part  of  R  represented  as  a  spur  in  the  cell, 
or  entirely  lost.  (Acoloithus,  Pyromorpha,  Am.)  (see  coup- 
let 45).  {ZYGMKIDMM  authors)..  PYROMORPHID-ffi,  part 

Proboscis  obsolete; hind  wings  with  Sc  +  Riand  Rs separate  in  part; 
wings  heavily  and  loosely  clothed  with  soft  scales,  mixed  with 
curly  hair  in  the  northern  species;  hind  wings  (in  American 
species)  with  R  free  at  base.  Flannel  moths.  (Norape,  Mega- 
lopyge).  {LAGOWM) MEGALOPYGID-ffi 

Proboscis  and  palpi  absent;  veins  Sc  +  Ri  and  Rs  coincident  through- 
out.  (Engyophlebus,  ethiop.) ENGYOPHLEBID^I 

23.  The  fringe  on  the  anal  angle  of  the  hind  wings  not  or  but  slightly 

longer  than  elsewhere;  tibial  spurs  at  most  about  as  long  as  the 

width  of  the  tibiae 24 

The  fringe  on  the  anal  angle  of  the  hind  wings  distinctly  longer 
than  elsewhere;  tibial  spurs  more  than  twice  the  width  of  the 
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24. 


25. 


tibise;  when  the  accessory  cell  is  present  its  longest  side  is  con- 
tiguous with  the  discal  cell.  (TINEOIDEA) 97 

Fore  wings  with  accessory  (radial)  cell 25 

Radial  cell  not  formed 34 

Mouthparts  vestigial 26 

Mouthparts  usually  developed,  with  scaled  proboscis ;  tibial  spurs 
long;  small  to  minute  moths.   (TINEOIDEA) 97 


386. 
387. 
388. 
389. 
390. 

26. 


27. 


Figs.  386-390.    Lepidoptera 

Himantopterus,  hind  wing  (Westwood)  Himantopteridae. 
Prionoxystus,  wings  (Comstock  and  Needham)  Cossidse. 
Bombyx,  wings.  Bombycidse. 
Metarbela,  wings  (Hampson)  Metarbelidse. 
Simaethis,  wings  (Spuler)  Glyphipterygidse. 

Tibial  spurs  short  or  wanting;large  moths,  except  Epipyropidae.  27 

Hind  tibiae  with  two  pairs  of  spurs;  small  species,  9-18  mm.; 
R  4-branched;  9  wingless,.  (Talseporia,  cosmop.;  Solenobia, 
holarc;  Luffia,  palaearc.) TAL^PORIID^ 

Fore  wings  with  some  branches  of  R  stalked;  accessory  cell  ex- 
tending beyond  the  discal  cell;  body  heavy,  or  wings  ample.  .28 

Fore  wings  with  no  stalked  radial  branches;  accessory  cell  not 
extending  beyond  the  discal  cell;  antennae  bipectinate  in  both 
sexes;  small  moths,  larvae  living  on  Fulgoridae.  (Epipyrops, 
indoaustr.,  Am.) EPIP YROPID.ffi 
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28.  Wings  strong  and  more  or  less  lanceolate;  body  heavy  and  sur- 

passing the  hind  wings;  median  cell  and  strong  medial  stem 
nearly  always  present  in  discal  cell  of  each  wing;  larva?  borers. 

Carpenter  moths 29 

Wings  ample,  the  subtriangular  fore  wings  about  half  longer  than 
wide  and  with  the  tip  more  or  less  acute,  the  hind  pair  with 
nearly  straight  end;  abdomen  not  extending  beyond  the  hind 
wings;  mainly  South  American.  (Dalcera,  Acraga,  S.  Am.; 
Dalcerides,  Pinconia,  Ariz.).   (ACRAGIDM). 

DALCERIDJE 

29.  Fore  wings  with  first  and  second  anal  veins  free,  or  first  anal 

wanting 30 

Fore  wings  with  first  and  second  anal  veins  connected  by  a  cross- 
vein  near  the  margin.    (Givira) HYPOPTID.ffi 

30.  Fore  wings  with  first  anal  vein  present 31 

Fore  wings  with  first  anal  vein  absent 33 

31.  Frenulum  present 32 

Frenulum  absent.   (Ratarda,  indoaustr.) RATARDID  JE 

32.  Hind  wings  with  Rs  and  Mi  widely  separate;  palpi  very  short. 

(Zeuzera  (Z.  pyrlna,  Leopard  moth,  holarc,  ind.),  Phragma- 

ttiecia,  palsearc.) ZEUZERID.ffi 

Hind  wings  with  Rs  and  Mo  stalked  beyond  apex  of  discal  cell  or 
close  together;  palpi  upturned  to  middle  of  front  (Fig.  387). 
(Cossus    (=Trypanus),    cosmop.,    Prionoxystus). 

COSSID.E 

33.  Frenulum  present.    (Argyrotypus,  Chrysotypus,  Madagascar). 

(CHRYSOTYPID^)  ARGYROTYPID.E 

Frenulum  absent;  tropical  distribution  (Fig.  389).  (Metarbela; 
Teragra;  Salagena).  {ARBELIDM,  HOLLANDIDM,  TER- 
AGRIDM)   METARBELID^l 

34.  Frenulum  absent  or  vestigial,  humeral  angle  of  hind  wing  more  or 

less  expanded;  M«  of  fore  wings  arising  midway  between  Mi 
and  M3  or  closer  to  Mi;  chsetosema  absent;  moderately  large 

moths  with  broad  hind  wings 35 

Frenulum  present  (if  absent  in  moths  of  small  size  with  narrow 
and  more  or  less  oblong  wings,  refer  to  couplet  90) 37 

35.  Fore  wings  with  radial  branches  R2+3+4+5  united  on  a  common 

stalk;  hind  wings  with  Sc  and  R  connected  by  a  bar  (Fig.  388). 

(See  couplet  64) BOMB  YCID.E 

Fore  wing  with  radial  branches  Rs+3,  R.i+5  stalked  independently 
of  Ri+o;  hind  wings  with  Sc  and  R  free  beyond  base 36 
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36.  The  five  branches  of  R  very  long,  occupying  more  than  one-third 

the  apical  edge  of  the  wing,  only  R3  and  R4  on  a  short  stalk, 
the  other  radial  branches  free;  wings  large.  (Chrysopoloma, 
Ectropa,  ethiop.).  (ECTROPIDM) .  .  CHRYSOPOLOMID^S 
Radial  branches  occupying  one-fourth  of  the  apical  edge  of  the 
fore  wings,  R2+3,  or  R4+5,  or  R3+4+5  stalked,  tip  of  fore  wings 
extended  and  rather  pointed,  the  apical  margin  sinuate.  Ameri- 
can, mostly  neotropical.  (See  couplet  67)  .  .  MIMALLONIDffi 

37.  Fore  wings  with  M2  arising  midway  between  Mi  and  M3,  M3  and 

Cui  united  for  a  considerable  distance  beyond  the  discal  cell, 
R2, 3, 4, 5  united,  and  first  A  absent;  hind  wings  with  Sc  free  from 
Rs  from  base,  and  first  A  evanescent  on  basal  half.  (See  coup- 
let 56).  (Phryganidia,  Cal.) DIOPTID.ffi 

Fore  wings  with  M2  arising  closer  to  M3  than  to  Mi,  thus  causing 
the  cubitus  to  appear  four-branched 38 

38.  Hind  wings  very  small,  with  Sc  and  R  separate  beyond  the  base; 

hind  tibise  with  strong  middle  and  apical  spurs;  antenme  di- 
lated apically;  chsetosema  absent.  African.  (Charidea,  Toosa). 

CHARIDEIDffi 

Hind  wings  with  Sc  and  R  connected  by  a  bar,  or  by  fusion  before 

the  middle  of  the  discal  cell 39 

39.  Fore  wings  with  all  five  branches  of  the  radius  arising  from  the 

discal  cell.   (Hyblsea,  nearc.) HYBL.ffiID.ffi 

Fore  wings  with  some  of  the  radial  branches  absent  or  coalesced 
beyond  the  end  of  the  discal  cell 40 

40.  Fore  wings  with  first  and  second  anals  Connected  by  a  crossvein, 

or  fusing  before  the  tip.  (Fig.  391).  Bagworm  moths.  (See 
couplet  46).     (Pachythelia,   palmare.;   Fiimea,   palsearc). 

PSYCHID-ffi,  part 

Fore  wings  with  first  and  second  anals  not  connected,  nor  apically 

fusing,  or  1 A  absent 41 

41.  Proboscis  well  developed;  chsetosema  present;  antennae  dilated 

or  pectinate  in  the  male.  (Cyclosia;  Gingla;  Campylodes; 
Erasmia;  Zygaena,  palaearc;  Procris,  paloearc,  indoaustr.; 
Chalcosia;  Aglaope).  (Including  CHALCOSIIDsE). 

ZYGffiNIDffi 
Proboscis  and  palpi  much  reduced 42 

42.  Fore  wings  with  R:i,  R4  and  R5  stalked  or  united.  (Sabine;  Pho- 

betron;  Euclea;  Adoneta;  Prolimacddes;  Heterogenea,  pa- 
lsearc. ;  Apoda).  {COCELIDUDM,  HETEROGENEID^,  LIM- 
ACODIDM)  EUCLEIDffi 
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Fore  wings  with  only  three  simple  branches  of  the  radius,  all  aris- 
ing from  the  cell.  (Heterogynis  c? ,  Somabrachys  cf,  S.  Eur.). 
(See  couplet  170).  (EPICKOPTERYGIDM). 

HETEROGYNIDiE 
43.  Antennae  thickened,  spindle-shaped,  sometimes  hooked  or  re- 
curved at  the  tip,  the  joints  usually  carinated  beneath,  some- 
times pectinated ;  hind  wings  with  Sc  and  Rs  connected  by  a 
strong  crossvein  near  the  middle  of  the  discal  cell,  then  extend- 
ing closely  parallel  to  the  end  of  the  cell  or  beyond;  proboscis 
and  palpi  present;  chaetosema  absent;  stout,  often  large  moths, 
with  rather  narrow  wings,  the  hind  pair  much  shorter  than  the 
fore  wings.  Hawk  moths,  Humming  bird  moths.  (Phlegethon- 
tius  (=  Protopdrce) ;  Sphinx  (  =  Hylbicus) ,  cosmop.;  Hemaris 


391 


Figs.  391-393.    Lepidoptera 

391.  Solenobia,  wings  (Spuler)  Psychidae. 

392.  Harrisina,  wings  (Jones)  Pyromorphidse. 

393.  Hemiceras,  wings  (Hampson)  Notodontidse. 


(  =  #£emorrM#m),holarc.;Smerinthus,  Celerio  (  =  Deilephila), 
cosmop.;   Macroglossa;    Acherontia,    holarc.,    ethiop.    (A. 

dtropos,  Death's  head  moth)) SPHINGID2E 

Antennae  simple,  thin,  serrate,  or  pectinate,  rarely  swollen  gradu- 
ally near  apex;  wings  proportionally  larger;  hind  wings  with 
Sc  and  Rs  rarely  connected  by  a  strong  crossvein,  and  if  so, 
strongly  divergent  beyond  it 44 

44.  Fore  wings  with  one  or  two  anal  veins 45 

Fore  wings  with  no  anal  veins.  (Oxychirota,  Austr.).  See  couplet 

11) OXYCHIROTID2E 

45.  Fore  wings  with  two  distinct  free  anal  veins.    (Harrisina  (Fig. 

392)).  (See  couplet  22) PYROMORPHIDiE,  part 

Fore  wings  with  the  anal  veins  more  or  less  fused,  or  with  but 
one  complete  anal  vein 46 
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46.  Fore  wings  with  the  anal  veins  more  or  less  fused  or  connected 

by  a  crossvein  so  as  to  end  as  a  single  vein.    (Eurycyttarus, 

fhyridopteryx).  (See  couplet  40) PSYCHID^I,  part 

Fore  wings  with  a  single  complete  anal  vein,  i.e.  2A,  the  first 
anal  always  reduced,  at  most  represented  by  a  fold,  and  the 
third  anal  short  or  wanting,  generally  connecting  with  the 
second  anal  so  that  the  latter  appears  to  have  a  basal  fork.  .47 

47.  Fore  wings  with  M2  arising  from  the  middle  of  the  end  of  the 

discal  cell,  or  in  front  of  the  middle,  i.e.  the  cubitus  apparently 

three-branched 48 

Fore  wings  with  M2  arising  behind  the  middle  of  the  discal  cell, 
i.e.  the  cubitus  apparently  four-branched 73 

48.  Hind  wings  with  Sc  strongly  angled,  or  rarely  swollen  and  sinuous, 

at  the  base,  usually  with  a  strong  humeral  brace-vein  at  the 
bend,  thence  very  close  to  or  fusing  with  Rs  for  a  greater  or 
less  distance  along  the  cell ;  palpi  and  proboscis  well  developed ; 
chsetosema  present 49 

Hind  wings  with  Sc  and  Rs  fused  from  base  to  beyond  the  middle 
of  the  wing,  swollen  at  base,  then  rapidly  diverging;  rather 
small,  very  slender  species,  with  finely  scaled  wings,  the  fore 
pair  narrow,  the  hind  pair  broad;  the  apparent  three-branching 
of  the  cubitus  of  the  fore  wings  due  to  the  absence  of  M2  and  M3. 
(See  couplet  90) LITHOSIID-ffi,  part 

Hind  wings  with  Sc  straight  or  gently  curving  at  base,  separate 
from  Rs,  no  connecting  bar  present;  proboscis  often  weak  or 
undeveloped;  chsetosema  weak  or  absent 55 

49.  Antennae  dilated  toward  tip;  eyes  hairy  and  ciliated.   (Sematura, 

Madagasc;  Anurapteryx,  Am.).  (MANIDIIDjE). 

SEMATURIDiE 

Antennse  slender  or  feathered,  if  dilated  toward  tip  the  eyes  are 

bare.   (GEOMETRID.E,  s.  lat.) 50 

50.  Eyes   small   and   oval.    (Brephos,   holarc;    Erannis,    holarc.). 

{MONOCTENIIDM) BREPHID5! 

Eyes  round  and  usually  large 51 

51.  Hind  wings  with  M2  reduced  or  absent,  the  cubitus  apparently 

three-branched.  (Macaria  (=Semiothisa),  widespr.;  Boarmia, 
cosmop.;  Selidosema,  cosmop.;  Geometra,  holarc;  Abraxas, 
holarc,  ind.;  Campdea  (  =  M etrocdmpa) ,  holarc;  Ennomos 
{=Eugbnia),  holarc;  Paleacrita  (P.  vernata,  (Spring  canker- 
worm)).     {BO  ARM  I  ID  &,  SELIDOSEMATIDM). 

GEOMETRID^I,  s.  str. 
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Hind  wings  with  M2  well  developed,  the  cubitus  apparently  four- 
branched  52 

52.  M2  of  hind  wings  and  often  of  both  pairs  arising  very  close  to  Mi. 

(Chlorissa  (  =  Nemdria),  widespr.,  Euchloris,  widespr.; 
Hemithea,  Mesdthea).  {GEOMETRIDMMeyr\ck,T\\\yax<\). 

HEMITHEID.ffi 
Mo  of  hind  wings  arising  nearly  midway  between  Mi  and  M3.  .53 

53.  Hind  wings  with  Sc  and  Rs  fused  to  or  beyond  the  middle  of  the 

cell,  or  connected  by  a  bar  beyond  the  middle,  or  fused  for  a 
short  distance  toward  the  end  of  the  cell.  (Hydriomena, 
widespr.;  Tephroclystis  (=Eiipithecia),  widespr.;  Trichop- 
teryx,  holarc;  Xanthorhde,  cosmop.;  Larentia,  Eucyma- 
toge,  Eucestia,  palmare,  ind.).   (HYDRIOMENIDjE). 

LARENTilD-ffi 

Hind  wings  with  Sc  and  Rs  free,  or  with  a  connecting  bar,  or  fused 

for  a  short  distance  before  the  middle  of  the  discal  cell 54 

54.  Hind  wings  with  Sc  free  from  Rs,  though  close  to  it  along  the 

second  fourth  of  the  discal  cell.   (Dyspteris,  nearc). 

(ENOCHROMATID^: 

Hind  wings  with  Sc  and  Rs  fused  for  a  short  distance.    (Ptycho- 

poda,    Leptomeris,    cosmop.;    Leucophthalmia,    holarc; 

Cinglis  (  =  Acidalia)).  {STERRIIIDjE) ACIDALIID^I 

55.  Frenulum  well  developed,   more  than  one-fifteenth  the  length  of 

the  wing 56 

Frenulum  vestigial  or  absent;  hind  wings  with  Sc  never  fusing 
with  Rs,  but  sometimes  connected  by  a  weak  bar 61 

56.  M3  and  Cui  of  both  wings  usually  stalked  for  a  considerable  dis- 

tance beyond  the  cell,  stem  of  M  indicated  through  the  cell; 
fore  wing  with  R2_5  or  R3_5  stalked;  proboscis  present;  tympana 
small  and  subdorsal,  or  absent;  hind  tibia?  with  both  middle 
and  apical  spurs;  slender,  butterfly-like  species.  Neotropical. 
(Myonia,  Oricia,  Tithraustes,  Phryganidia).  (See  couplet 

37) DIOPTID-ffi,  part 

Of  other  conformation 57 

57.  Hind  wings  with  Sc  widely  separated  from  Rs  from  near  the  base; 

fore  wings  with  R5  stalked  with  Mi  and  well  separated  from 
R4;  proboscis  present;  no  tympanum.    Tropical.    (Epiplema, 

Medusia,  Meleaba) EPIPLEMID.E 

Hind  wings  with  Sc  close  to  Rs;  fore  wings  with  Mi  not  stalked 
with  Rs 58 
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58.  Hind  wings  with  Rs  and  Mi  stalked  beyond  the  cell;  fore  wings 

commonly  with  a  radial  areole.    (If  Ri  of  fore  wings  is  much 

shorter  than  discal  cell,  see  couplet  79,  Pyralidida?) 59 

Hind  wings  with  Mi  free,  Rs  arising  before  or  at  the  end  of  the 
discal  cell 60 

59.  Proboscis   present,   often   weak,   sometimes   absent;   tympanum 

present;  fore  wings  fully  scaled,  usually  with  R2_5  stalked,  often 
with  a  radial  areole.  (Fig.  393).  Principally  neotropical. 
(Cerura,  palmare,  Am.,  Indo-austr.;  Notodonta,  Drymdnia, 
holarc;  Stauropus,  pahearc,  indomal.;  Phalera,  palrearc, 
indomal.;  Datana  (D.  mimstra,  Yellow  necked  apple  worm); 
Schizura  (S.  concinna,  Red  humped  apple  worm) ;  Hetero- 

campa).    {CERURWM) NOTODONTID^l 

Proboscis  wanting;  tympanum  absent;  fore  wings  with  R?,  3  and 
R4, 5  stalked  together;  wings  of  northern  species  with  clear 
spots.  (See  couplet  63).  (Apatelodes,  Thaumetopdea  {=Cne- 
thocam<pa),  Eupterote)).  (T HAUMETOPiEIDM). 

EUPTEROTID51 

60.  Fore  wings  with  discal  cell  large,  reaching   much   beyond   the 

middle  of  the  wing;  hind  wings  with  cubitus  apparently  three- 
branched.    (Axia,  Epicimelia,  S.  Eur.) AXHD-ffi 

Discal  cell  not  or  scarcely  extending  beyond  the  middle  of  the 
wing;  hind  wings  with  cubitus  apparently  four-branched;  fren- 
ulum of  male  knobbed.  (Fig.  398).  (See  couplet  76).  (Polyploca, 
Palimpsestia,  palmare;  Habrosyne,  holarc;  Cymatophora.) 
CYMATOPHORID.E,  POLYPLOCID.E  ..  THYATIRIDJE 

61.  Fore  wings  with  Mi  stalked  with  R5  and  hind  wings  with  two 

complete  anal  veins ;  if  My  and  R5  are  short-stalked,  the  second 
anal  diverges  widely  from  Cu2  and  a  vestige  of  the  first  anal  is 

present 62 

Fore  wings  with  Mi  arising  from  R  at  or  before  the  end  of  the 
discal  cell,  or  Mi  is  free  from  R5;  if  Mi  and  R  are  stalked  beyond 
the  cell,  the  hind  wings  have  but  one  complete  anal  vein. .  .  65 

62.  Frenulum  vestigial ^ 63 

Frenulum    entirely    absent.     American.      (Eacles    (=Basildna) 

(E.  imperialis,  Imperial  moth);  Citherdnia  (  =  Ceratocdmpa); 
Syssphinx;  Anisota;  Adelocephala).  {CERATOCAMPIDM, 
8  YSSPHiNGIDM) CITHERONIID-ffi 

63.  Hind  wings  with  Sc  and  Rs  close  together  but  not  joined  by  a  bar; 

fore  wings  with  R?,  3  and  R4, 5  joined  on  a  common  stalk.  (See 
couplet  59)   EUPTEROTID.ffi,  part 
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Hind  wings  with  a  bar  connecting  Sc  and  R  ;  fore  wings  with  the 

radius  branching  seriately 64 

64.  Fore  wings  with  R2_5  and  Mi  stalked.  (Lemonia).  LEMONIIDJE 

Fore  wings  with  Mi  joined  to  R  on  a  short  stalk,  or  free.  (Fig. 
388).  (Bombyx  (B.  mbri,  Domesticated  silkworm).  (See  coup- 
let 35)   BOMB  YCID.E 


r1  s 
Figs.  394-401.    Lepidoptera 

394.  Janiodes,  wings  (Jordan)  Cercophanidse. 

395.  Antheraea,  wings  (Hampson)  Saturniidse. 

396.  Oxytenis,  wings  (Jordan)  Oxytenidse. 

397.  Brahmsea,  wings  (Hampson)  Brahmaeidse. 

398.  Thyatira,  wings  (Hampson)  Thyatiridae. 

399.  Urapteroides,  wings  (Hampson)  Uraniidse. 

400.  Addeea,  wings  (Hampson)  Thyrididse. 

401.  Epicopeia,  wings  (Hampson). 

65.   Hind  wings  with  the  cubitus  apparently  three-branched 66 

Hind  wings  with  the  cubitus  apparently  four-branched;  one  anal 
vein;  outer  margin  of  fore  wings  strongly  sinuous;  tympanum 
present.  (Fig.  405).  (See  couplets  81,  95)  .  .  DEPANID^I,  part 
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66.  Fore  wings  with  R4, 5  stalked 67 

Fore  wings  with  R5  free,  arising  from  the  discal  cell 71 

67.  Fore  wings  with  R2, 3  long-stalked,  separated  from  R4, 5.  (Mimallo ; 

Cicinnus  (=  Perophora) ;  Lacosoma).  (See  couplet  37).  (P RO- 
TO PSYCH  IDA,    PEROPEORIDM,   LACOSOMIDA,   LA- 

COSMATID&) MIMALLONID-ffi 

Fore  wings  with  R.3,4  stalked 68 

68.  Fore  wings  with  the  radial  branches  stalked  in  two  groups,  Ri,2,3 

and  R4,5  which  groups  are  again  stalked;  Mi  arising  from  the 
upper  angle  of  the  cell;  hind  wings  with  Sc  close  to  Rs  but  free; 
proboscis  present.   (Fig.  397).  (Brahmsea,  Asia,  Afr.). 

BRAHMiEIDJE 
Fore  wings  with  only  three  or  four  branches  of  the  radius  devel- 
oped, of  which  two  or  three  are  on  a  common  stalk;  hind  wings 
with  Sc  more  or  less  distant  from  Rs.  (Fig.  396) 69 

69.  Proboscis  bearing  carinate  papilla?;  antennae  bipectinate  ventrally 

in  both  sexes.    (Fig.  396).    (Asthenida;  Oxytenis,  neotrop.). 

OXYTENID.E 
Proboscis  thin  and  reduced 70 

70.  Hind  wings  with  Sc  and  R  connected  by  a  bar.   (Fig.  394).   (Cer- 

cophana,  Janiodes,  neotrop.)   CERCOPHANID.ffi 

Hind  wings  with  Sc  and  Rs  not  connected  by  a  bar.  (Fig.  395). 
Principally  neotropical  and  ethiopian.  ( Anther  sea;  Attacus 
{A.  atlas,  Atlas  moth);  Automeris;  Callosamia  (C  pro- 
methea,  Promethea  moth);  Hemileuca;  Philosamia  (  =  Samia 
auctt.)  (P.  walkeri  (cynthia),  Ailanthus  moth);  Pseudohazis; 
Samia  (  =  Platysamia)  (S.  cecropia,  Cecropia moth);  Sattirnia; 
T&lea  (T.  polyphemus,  Polyphemus  moth);  Tropaea  (  =  Ac- 
tias)  (T.  lima,  Luna  moth).  (Including  ATTACIDA,  AR- 
SENURIDA,  HEMILEUCIDM))   SATURNIID.® 

71.  Fore  wings  with  Mi  free,  not  stalked  with  R5 72 

Fore  wings  with  Mi  stalked  with  R5,  or  arising  very  close  to  R5 

at  the  apex  of  the  discal  cell  (Fig.  399).  (Urania,  Alcidis, 
Nyctalemon,  Urapteroides) URANIID-ffl 

72.  Fore  wings  with  R3, 4  stalked LONOMIID-ffi 

Fore  wings  with  R2, 3, 4  stalked.  (Fig.  401).  (Epicopeia,  indomal.). 

EPICOPEIID-ffi 

73.  All  branches  of  R,  M  and  Cu  of  both  wings  arising  from  the  open 

or  closed  discal  cell,  rarely  R3, 4  or  R4, 5  short-stalked;  maxillary 
palpi  minute;  wings  often  with  unsealed  spots.    (Fig.  400). 
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Mainly  tropical.  (Thyris,  Striglina,  Adsea,  Rhodoneura, 
Dysddia,  Risama,  Meskea).  (See  couplet  124). 

THYRIDID-ffi 

Veins  variously  fusing  beyond  the  discal  cell 74 

74.  Frenulum  present,  more  than  one-fifteenth  the  length  of  the 

wing 75 

Frenulum  vestigial  or  absent 92 

75.  Hind  wings  with  Sc  and  Rs  separate  from  near  the  base,  or  fused 

beyond  the  cell,  when  joined  near  the  base  the  fusion  not  ex- 
tending to  the  middle  of  the  cell 76 

Hind  wings  with  Sc  and  Rs  fused  to  near  or  beyond  the  middle 
of  the  cell,  sometimes  forming  a  small  basal  areole  (in  Euchromi- 
idse  completely  fused  so  that  Sc  appears  to  be  absent) 87 

76.  Shaft  of  antennae  tapering  evenly  from  base  to  tip 77 

Antennae   thickened   before   tip,   usually   ending  in   a  recurved 

hook 91 

77.  Hind  wings  with  Sc  free  from  Rs  along  the  cell,  though  sometimes 

approaching  it,  or  briefly  touching  near  the  apex  of  the  cell, 

sometimes  fused  for  a  greater  or  less  distance  beyond  the  cell .  78 

Hind  wing  with  Sc  fused  with  Rs  for  a  short  distance  before  the 

middle  of  the  cell 84 

78.  Hind  wings  with  Sc  dipping  toward  Rs,  sometimes  fused  with  it 

beyond  the  cell,  but  not  connected  with  it  by  a  bar;  proboscis 
present  (if  proboscis  is  vestigial,  compare  Lymantriidse,  coup- 
lets 83,  85) ' 79 

Hind  wings  with  Sc  and  Rs  connected  by  a  bar  before  the  discal 
cell.  (Fig.  402) 82 

79.  Fore  wings  with  Ri  about  as  long  as  the  cell,  or  longer 80 

Fore  wings  with  Ri  much  shorter  than  the  cell.    (Fig.  406).    (See 

couplets  19,  58).   A  very  large,  widespread  group. 

PYRALIDID^,'  part 

a.  Fore  wing  with  Al  present;  proboscis  weak  or  absent;  hind  wings 

with  the  fringe  on  Cu  weak  or  absent;  larvae  bore  in  aquatic 
or    marsh    plants.     (Schoenobius,    Acentropus,    Ramila). 

(SIGINjE) SCH(ENOBIIN.ffi 

Fore  wings  with  Al  absent b 

b.  Fore  wings  with  A3  curving  forward  to  meet  A2  and  forming  a 

small  elongate  cell  near  the  base  of  the  wing c 

Fore  wing  with  A3  free  or  curving  into  A2  toward  the  middle  of 
the  wing  to  form  a  wide  loop,  often  vestigial f 

1  This  family  is  sometimes  divided  into  a  series  of  families,  but  its  numerous  well-marked 
groups  are  generally  regarded  as  of  only  subfamily  rank. 
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c.  Proboscis  and  ocelli  absent;  male  usually  with  third  joint  of  the 

palpi  vestigial d 

Proboscis  and  ocelli  present;  labial  palpi  normal e 

d.  Front  with  a  conical  tuft;  general  vestiture  deep  and  mixed; 

larvae  living  as  scavengers  in  nests  of  social  Hymenoptera  or 
in  dried  foods.    (Galleria  (G.  melonella,  Bee  moth),  Paralispa, 

Achrdia).    {TINEINjE,  Hampson) GALLERIIN^l 

Front  and  thorax  smooth-scaled;  larva?  feeding  on  scale  insects. 
(Macrotheca) MACRQTHECINiE 

e.  Maxillary  palpi  rather  well  developed;  hind  wings  with  Sc  free. 

(Pyralis  (P.  farinalis,  Meal  moth),  Aglossa,  Herculia,  Cle- 
deob.ia,  Omphalocera,  Hypsopygia  (H.  costalis,  Clover- 
hay  worm) P  YRALIDiKffi 

Maxillary  palpi  absent;  hind  wings  with  Sc  and  R  usually  fusing. 
(Arta,  Chrysauge,  Clydonopteron,  Gephyra,  Nachaba). 
{SEMNUNM) CHRYSAUGIN-ffi 

f.  Hind  wings  with  Mi  arising  from  the  vein  closing  the  cell,  widely 

separated  from  Sc,  cell  closed  by  a  weak  but  distinct  vein,  R 
more  or  less  weakened;  labial  palpi  beak-like,  maxillary  palpi 
triangular;  mainly  Old  World  species.    (Ancylolomia,  Prion- 

apteryx,  Euferiialdia)   ANCYLOLOMIIN^l 

Hind  wings  with  Mi  closely  approximate  to  R g 

g.  Fore  wings  with  R5  stalked  with  R3+4j  only  one  free  vein  below 

the  forked  vein  which  runs  to  the  apex  from  the  radial  stem .  .  .  h 
Fore  wings  with  R5  free;  two  free  veins  from  the  radial  stem  below 
the  forked  one;  hind  wings  with  Sc  and  R  almost  always  fus- 
ing  m 

h.   Fore  wings  with  R3  and  R4  completely  fused;  hind  wing  with 

strong  fringe  on  Cu i 

Fore  wings  with  R3  and  R4  stalked,  separating  apically k 

i.   Cell  in  hind  wing  closed  by  a  delicate  but  nearly  complete  vein; 

frenulum  of  female  consisting  of  a  single  spine j 

Cell  in  hind  wing  widely  open;  frenulum  of  female  multiple.    (See 

couplets  k,  m).    (Raphiptera)    CRAMBINiE,  part 

j.  Proboscis  strong,  separating  the  palpi  toward  the  base:  larvae 
usually  leaf-rollers,  a  few  feeding  in  stored  foods.  (Phycita, 
Ephestia  (Fig.  406)  (E.  -kuehniella,  Mediterranean  flour  moth), 
Plodia  (P.  interpunctella,  Indian-meal  moth,  world  wide  pest 
of  dried  fruits,  nuts,  corn  and  other  cereals),  Acrobasis,  Dioryc- 
tria,  Nephropteryx).  {ANERASTIINM,  Hampson). 

PHYCITIN^I 

Proboscis  weak  or  vestigial,  not  separating  the  palpi  and  concealed 

bv  them  when  coiled.   (Peoria,  Ponjadia,  Anerastia,  Hypso- 

tropa).  (HYPSOTROPINA) ANERASTIIN-ffl 

k.   Hind  wings  with  a  heavy  fringe  on  the  base  of  Cu;  labial  palpi 
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beak-like,  the  maxillary  palpi  triangular.   (Argyria,  Crambus, 
Diatrsfea  (corn  and  sugar  cane  borers),  Thauamtopsis) .  (See 

couplets  i,  m) CRAMBINiE,  part 

Fringe  on  base  of  Cu  very  light  or  wanting;  maxillary  palpi  plu- 
mose, or  small  and  concealed 1 

1.   Fore  wings  with  raised  scale-tufts.    (Epipaschia,  Tetralopha, 
Oneida,  Pococera).  (POCOCERINyE)  ....  EPIPASCHIIN-ffi 
Fore  wings  smooth,  without  raised  scale-tufts.    (See  couplet  e). 

PYRALIDIN.S,  part 
m.  Hind  wings  with  fringe  on  Cu  heavy;  labial  palpi  beak-like,  the 
maxillary  palpi  triangular.    (See  couplets  i,  k). 

CRAMBIN-ffi,  part 
Fringe  on  Cu  light  or  absent;  labial  palpi  rarely  beak-like,  the 
maxillary  palpi  usually  moderate  or  small,  not  triangular .  . .  .  n 
n.   Hind  wings  without  loose,  spatulate  hairs  on  the  upper  surface,  .o 
Some  loose  hair  near  the  inner  margin  of  the  hind  wing,  part  of  it 
forming  a  weak  fringe  on  Cu  which  runs  into  a  group  of  spatu- 
late hairs  or  scales  below  Cu.    (Glaphyria,   Dicymoldmia, 

Lipocosma)  GLAPHYRIIN^I 

o.  Fore  wings  with  R2  stalked  with  R3  and  R4:  larvse  aquatic.  (E16- 
phila,    Nymphula    (=  Hydrocdmpa) ,   Eurrhypara,    Muso- 

tima).  (H  YD  ROC 'AMPIN 'M) NYMPHULIN^I 

Fore  wings  with  R2free p 

p.  Labial  palpi  beak-like;  maxillary  palpi  large  and  triangular; 
fore  wing  usually  slightly  rough-scaled,  with  Mi  well  separated 
from  R5  at  origin,  about  as  far  from  base  of  R344  as  from^Ma. 

(Scoparia,  Xeroscopa) SCOPARIIN^E 

Labial  palpi  often  upturned ;  maxillary  palpi  very  rarely  large  and 
triangular  (Loxostegopsis)  and  in  that  case  with  R3+4  and  Mi 
closely  approximate.  (Loxostege  (Web-worms),  Desmia, 
Phlyct&nia,  Agrotera,  Sylepta,  Margaronia,  Hellula, 
Pantographa,  Diaphania  (Melon  and  Pickle-worms),  Py- 
rausta  (P.  nvbilalis,  European  corn  borer)).  (AG ROTE R- 
INM) PYRAUSTINiE 

80.  Tympanum  developed;  chsetosema  reduced  or  wanting;  dip  in  Sc 

of  hind  wings  located  beyond  the  discal  cell  and  sometimes 

resulting  in  a  fusion  with  Rs 81 

Tympanum  not  developed;  chsetosema  present;  dip  in  Sc  of  hind 
wings  opposite  the  middle  of  the  discal  cell,  humeral  vein 
present;  day  flying,  butterfly-like  moths.    (See  couplet  96). 

CALLIDULID^I 

81.  Ocelli  well  developed;  frenulum  of  male  knobbed.  (Thyatira,  pa- 

lmare).  (See  couplet  60) THYATIRID^I,  part 

Ocelli  vestigial;  fore  wings  commonly  with  recurved  tip.    (Fig. 
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405).   (See  couplets  65,  95).  (Euchera,  Edapteryx,  Drepana, 
Cilix,  palsearc;  Falcaria,  holarc.).  (D  RE  PAN ULIDM). 

DREPANID^J 
82.  Proboscis  present,  palpi  recurved  above  the  vertex,  with  bare 
third  joint;  ocelli  present,  eyes  bare;  thorax  and  abdomen 
clothed  with  smooth  scales;  day-flying,  often  colored.  (Fig. 
402).  (Peridrdmia,  Callimorpha,  palmare;  Hypsa  (  =  Asdta), 
Aganais).  (CALLIMORPHIDjE,  AG  AN  AID  jE,  AS0TID&). 

HYPSID^ffi 


402. 
403. 
404. 
405. 
406. 


83. 


84. 


Figs.  402-406.     Lepidoptera 

Hypsa,  wings  (Hampson)  Hypsidse. 
Lymantria,  wings  (Hampson)  Lymantriidae. 
Pterophorus,  hind  leg  of  male  (Fernald)  Pterophoridae. 
Euchera,  wings  (Hampson)  Drepanidae. 
Ephestia,  wings  (Chittenden)  Pyralididae. 

Proboscis  absent  (except  in  Munichryia);  thorax  and  abdomen 
hairy 83 

Fore  wings  with  a  single  radial  areole,  apex  of  wings  rounded. 
(See  couplet  85) LYMANTRIID.E,  part 

Fore  wings  with  two  radial  areoles,  the  basal  one  very  long,  apex 
of  wing  acute;  female  without  frenulum.  (See  couplet  93).  Aus- 
tralasian.  (Anthela,  Chelepteryx,  Munichryia). 

ANTH.ELID.ffi,  males 

Tympanal  hoods  large,  consisting  of  two  rounded  bosses  separated 
by  about  one-third  the  width  of  the  abdomen ;  black  moths  with 
light  marks  on  the  wings  and  often  with  metallic  tints.  West 
and  South  United  States PERIC  OPID.ffi 
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Tympanal  hoods  less  conspicuous  and  more  lateral;  fore  wings 
with  radial  areole  usually  present 85 

85.  Ocelli  present;  hind  wings  with  M2  sometimes  weak,  or  rarely 

absent,  Mi  independent  or  very  short-stalked  with  Rs,  basal 
areole  formed  by  Sc  and  R  very  small,  less  than  one-sixth  the 

length  of  the  discal  cell 86 

Ocelli  absent;  hind  wings  with  M2  as  strong  as  the  other  veins, 
Mi  stalked  with  Rs,  basal  areole  more  than  one-sixth  the  length 
of  the  discal  cell.  (Fig.  403).  (See  couplet  83).  Principally 
indomalayan  and  ethiopian,  but  containing  the  following  im- 
portant species  of  holarctic  distribution:  (Lymantria  (=Li- 
paris)  (L.  monacha,  Nun  moth);  Porthfctria  (  =  0cneria)  (P. 
dispar,  Gipsy  moth);  Nygmia  (=Eupr6ctis)  (N.  phceorrhosa, 
=  chrysorrhcea,  Browntail  moth);  Stilpnotia  (S.  sdlicis,  Satin 
moth);  Orgyia  (=  Notolophus);  Hemerocampa  (Tussock 
moths).  (LIPARIDID&,  LIRARIDM,  OCNERIWA). 

LYMANTRIID-ffi 

86.  Hind  wings  with  vein  M2  imperfect  or  obsolete.     (CARADRIN- 

1BM)  NOCTUID-ffi. ...  a 

Hind  wings  with  vein  M2  well  developed  .  .  PLUSIIDiE   . . . .  d 

a.  Eyes  hairy.  (Aletia,  Cirphis  (=Leucania),  cosmop.  (C.wiipuncta, 

Army  worm)) MELANCHRINtf! 

Eyes  bare b 

b.  Eyes  not  ciliated c 

Eyes  furnished  with  a  marginal  row  of  long  cilia  curving  over 

them.  (Polia,  Conistra,  Orthosia,  holarc;  Cucullia,  holarc, 
ethiop.)  POLIIN-ffi 

c.  The  four  posterior  tibiae  spinose.    (Heliothis  (H.  obsoleta,  Corn 

earworm,  Cotton  boll-worm),  Euxoa,  Agrotis,  widespr. ;  Tri- 

phsena,  holarc;  Noctua).  (AGROTIN^) NOCTUIN£: 

Tibise  not  spinose.  (Acronycta  (  =  Apdtela),  Luperina,  holarc; 
Nonagria,  widespr.;  Monddes,  mainly  Amer.;  Hadena, 
cosmop.;  Caradrina) CARADRININ-ffi 

d.  Hind  wings  with  M2  and  M3  parallel.    (Herminia,  Bomolocha, 

holarc;  Hypena,  cosmop.)  HYPENIN^J 

Hind  wings  with  M2  and  M3  close  together  at  base,  diverging 
apically e 

e.  Eyes  glabrous .^ . .  .  f 

Eyes  hairy.    (Colocasia,  holarc;  Moma) MOMIN.ffi 

f.  Eyes   not  ciliated.     (Catocala,   holarc;    Grammodes,    mainly 

tropical;  Erastria,  cosmop.;  Eustrotia,  Eublemma,  widespr.). 

CATOCALIN.ffi 
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87.  Hind  wings  small,  with  Sc  apparently  wanting;  tympanal  hoods 

very  large,  the  abdomen  sometimes  constricted  behind  them; 
day-flying,  usually  brightly  colored  moths.  (Fig.  407).  Mainly 
indoaustr.  (Euchrdmia,  Ctenucha,  Amata  (  =  Sf/ntomis), 
Scepsis,  Cosmosoma).  (SYNTOMIDM,  AMATIDM,  SYN- 

TOMIDIDJE)   EUCHROMIID.E 

Hind  wings  with  Sc  well  developed;  tympanal  hoods  not  excep- 
tionally large.  Widespread 88 

88.  Hind  wing  with  Sc  and  R  fused  from  near  the  base  to  the  middle 

or  near  the  middle  of  the  cell,  leaving  a  small  basal  areola. 
(Fig.  410).  Mainly  tropical.  (Hylophila,  palsearc;  Earias, 
Old  World;  Sarrothripus,  palmare,  indoaustr.). 

HYLOPHiLID-ffi 

Hind  wings  with  Sc  and  R  fused  from  extreme  base  to  near  or 

beyond  the  middle  of  the  cell 89 

89.  Ocelli   present.    Large,   widespread   group.     (Phsegoptera     (  = 

Opharus),  Parasemia  (=  Hyphoraia),  Nemeophila  (  =  Para- 
semia, pt.),  Arctia,  Haploa,  Utetheisa,  Apantesis,  Hyphan- 
tria  (Webworms),  Euprepia,  Automolis,  Halisidota,  Estig- 

mene,  Diacrisia) ARCTIID-ffi 

Ocelli  absent 90 

90.  Fore  wings  smoothly  scaled,  rarely  Mo  or  M3  wanting.    (See 

couplet  48).  (Eudesmia  (=Cisthene,  auct.),  Cisthene  (  = 
Illice),  Lithosia,  Hypoprepia,  Chionsfema,  widespr.). 

LITHOSIID-ffi 

Fore  wings  with  tufts  of  raised  scales.  (Fig.  411).  (Nola,  Roeselia, 

Uraba,  Celama) NOLID^I 

91.  Hind  wings  with  Sc  entirely  free  from  R.  Indomalayan.  (Cocytia). 

(EUCOCYTIW^E) COCYTIID^l 

Hind  wings  with  Sc  and  R  connected  for  a  short  distance  at  base, 
sometimes  forming  a  very  small  basal  areolet;  rather  small 
or  medium-sized  day-flying  moths  of  brilliant  colors,  often 
dark,  ornamented  with  large  pale  spots.  (Fig.  409).  Forester 
moths.  Principally  ethidpian  and  indoaustralian.  (Agarista, 
Alypia,  Androloma,  Eusemia,  Phalaenoides).  {PEALAL- 
NOIDIDAt)  AGARISTID5I 

92.  Hind  wings  with  the  straight  Sc  connected  with  the  cell  by  a  bar 

near  or  before  the  middle  of  the  discal  cell 93 

Hind  wings  with  Sc  free  from  R  or  fusing  for  a  greater  or  less 
distance,  but  not  joined  to  the  cell  by  a  bar  near  the  base  of  the 
cell 94 
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93.  Fore  wings  with  two  radial  areoles;  a  simple  medial  stem  indi- 
cated through  the  discal  cell;  margin  of  fore  wings  notched  just 
below  the  tip.  Australian.    (Male  with  frenulum,  see  couplet 

83)    ANTHELID-ffi,  females 

Fore  wings  with  no  radial  areole,  R,2_5  and  Mi  seriately  stalked;  a 
forked  medial  stem  indicated  in  the  discal  cell;  wings  not 
notched.  Palsearctic.  (Endromis,  monotypical).  (ENDROM- 
ID^E) ENDROMIDID-ffi 


Figs.  407-413.    Lepidoptera 

407.  Euchromia,  wings  (Hampson)  Euchromiidse. 

408.  Pterothysanus,  wings  (Hampson)  Pterothysanidse. 

409.  Alypiodes,  wings  (Hampson)  Agaristidse. 

410.  Earias,  wings  (Hampson)  Hylophilidse. 

411.  Nigetia,  wings  (Holland)  Nolidse. 

412.  Epicnaptera,  wings  (Hampson)  Lasiocampidse. 

413.  Hypoprepia,  wings  (Hampson)  Lithosiidae. 


94.  Fore  wings  with  R4  long  and  free,  or  arising  from  base  of  the 
stalked  R2, 3;  R5  and  Mi  short-stalked;  hind  wings  with  Sc  and 
Rs  fused  for  a  greater  or  less  extent  near  the  middle  of  the 
discal  cell,  humeral  angle  wide  and  strengthened  by  one  or 
more  humeral  veins.    (Fig.  412).   Widespread,  mainly  tropical. 
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(Tolype,  Epicnaptera  (=Gastropacha),  Lasiocampa,  Erio- 
gaster,     Malacosdma     (=Clisiocdmpa).      Tent  caterpillars). 

(LACHNEIDM)    LASIOCAMPIDiE 

Fore  wings  with  R4  short  and  arising  apically  from  R3  or  from 
R2+3 95 

95.  Fore  wings  with  R5  free,  R4  remote  from  R3  and  ending  beyond 

tip  of  the  wing,  outer  margin  not  sinuate;  hind  wings  with  Sc 

dipping  toward  Rs  in  front  of  cell 96 

Fore  wings  with  Rs_5  stalked,  R4  very  close  to  R3  and  entering  the 
costal  margin ;  hind  wings  with  Sc  dipping  toward  or  fusing  with 
Rs  beyond  the  cell.   (See  couplets  65,  81).    (Oreta). 

DREPANID^ffi,  part 

96.  Fore  wings  with  R2  free,  only  R3+4  stalked;  hind  wings  with  lower 

margin  bearing  a  double  fringe  of  long  woolly  hairs.  (Fig.  408). 
Indian  and  African.   (Pterothysanus,  Hibrildes). 

PTEROTHYSANID5I 

Fore  wings  with  R2_4  stalked;  hind  wings  without  long  fringe.  Indo- 

malayan.  (See  couplet 80).  (Callidula,Cleis).  CALLIDULIDiE 

97.  Maxillary  palpi  conspicuous,  folded  in  resting  position 98 

Maxillary  palpi  straight  and  porrect,  or  vestigial  (if  of  folded  type, 

inconspicuous  or  invisible) 104 

98.  Basal  segment  of  antenna?  enlarged  and  concave  beneath,  forming 

an  eye-cap,  larger  than  the  eye;  wing-membrane  aculeate.  .  .99 

Eye-cap  small  or  undeveloped;  fore  wings  usually  with  large  cell 

and  branched  veins 100 

99.  Fore  wings  with  branched  veins,  normally  with  short  trapezoidal 

aculea?  distributed  over  entire  membrane;  cell  sometimes  absent; 
media  usually  dipping  deeply  into  wing;  extremely  small  moths, 
the  wing  expanse  as  little  as  3  mm.  (Fig.  414).  Leaf  miners. 
(Nepticula,  cosmop.;  Scoliaula,  Eur.;  Glaucolepis;  Ectoe- 
demia;  Obrussa;  Trifurcula).  {STIGMELLIDM). 

NEPTICULID-ffi 
Fore  wings  with  three  or  four  simple  veins  only,  aculese  pointing 
forward,  in  rows  and  confined  to  a  small  area  at  the  base  of 
the  wing;  hind  wings  linear;  mostly  oriental,  three  North 
American  species.  Larva?  legless  miners  in  bark  or  rind.  (Opo- 
stega)  OPQSTEGID.ffi 

100.  Fore  wings  with  R5  extending  to  outer  margin,  wing-membrane 

not  aculeate;  head  with  a  few  erect  hairs  behind.    (Acrolepia, 

cosmop.)   ACROLEPIIDiE 

Fore  wings  with  R5  extending  to  the  costa,  sometimes  absent .  101 
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101.  Head  usually  entirely  smooth;  strongly  flattened  species,  coxae 

flat  and  appressed,  fore  wings  curved  down  at  apex,  hind  wings 
narrow-lanceolate;  venation  sometimes  reduced;  mostly  orien- 
tal. (Opogona,  ethiop.;  Ph&oses,  nearc;  (Enophila,  ethiop., 

indomal.).    (OIKOPHILIDjE) (ENOPHILID^S 

Head  tufted,  at  least  on  the  vertex,  sometimes  with  a  naked  area 
above  the  eyes  behind  the  antennae,  in  which  case  the  hind  wings 
are  ample;  venation  complete,  accessory  cell  commonly  present, 
four  or  five  branches  of  R  extending  to  the  costal  margin.  . .  102 

102.  Wing-membrane  aculeate  (Fig.  369);  hind  wings  with  Sc  having 

a  strong  basal  fork  (the  lower  branch  being  R,)  or  considerably 
swollen  at  the  base,  R  and  Sc  usually  sharply  divergent  from 

the  base;  vertex  roughly  hairy 103 

Wing-membrane  not  aculeate;  hind  wings  with  Ri  rarely  as 
strong  as  the  other  veins  and  when  distinct  placed  well  out  from 
the  base  of  the  wing,  connecting  Sc  and  R  which  are  closely 
parallel   toward   the   base.     Widespread.     (See   couplet   112) 
(Isocorypha,  Diachorisia,  Leucomele,  CEnoe).    TINEID5I 

103.  Folded  part  of  maxillary  palpi  half  as  long  as  the  width  of  the 

head.  (Eudarcia,  Incurvaria,  holarc;  Phyllopdria,  palaearc; 
Lamprdnia,  holarc,  ethiop.;  Nemophora,  Paraclemensia). 

(LAMPRON!lDjE)  INCURVARIID-ffi 

Folded  part  of  maxillary  palpi  two-thirds  as  long  as  the  width  of 
the  head.  (Fig.  415).  Yucca  moths;  larvae  boring  in  seed  pods 
of  Yucca.    (Prodoxus,  Tegeticula  (=Pronuba),  Amer.). 

PRODOXIDtfl 

104.  Basal  joint  of  the  antennae  enlarged  and  concave  beneath,  form- 

ing an  eye-cap 105 

Basal  joint  of  the  antennae  not  forming  an  eye-cap,  sometimes 
provided  with  tufts  of  scales  or  a  pecten  of  bristles 107 

105.  Venation  complete  and  nearly  parallel,  hind  wings  with  Sc  end- 

ing at  apical  fourth  and  discal  cell  reaching  the  middle  of  the 
wing.    (Calosima,  holarc).    (see  couplet  146). 

BLASTOBASIDJE 

Venation  reduced,  wings  linear-lanceolate  with  sharply  pointed 

apex,  fore  wings  with  the  veins  at  the  apex  of  the  discal  cell 

radially  diverging;  hind  wings  without  discal  cell,  the  principal 

vein  axial.    (Fig.  417) 106 

106.  Labial  palpi  minute  and  drooping,  or  absent;  fore  wings  typically 

with  a  closed  anal  cell,  or  the  vertex  rough.  (Fig.  417).  (Buc- 
culatrix  (Ribbed  cocoon  makers),  Lyonetia,  cosmop. ;  Be- 
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dellia,  Leucoptera  (=Cemi6stoma),  widespr. ;  Phyllobrostis). 
(BEDELLIIDjE,  CEMIOSTOMATWjE,  ERECT!  T II 1 1 D^, 
HIEROXESTIDyE).  (Including  BUCCULATRlGJDM). 

LYONETIID-ffi 

Labial  palpi  moderate,  upcurved;  no  anal  cell;  vertex  smooth; 

eye-cap  small,  no  pecten.    (Phyllocnistis,  part).    (See  couplet 

139) PHYLLOCNISTIDiE 


Figs.  414^119.     Lepidoptera 

414.  Ectoedemia,  wings  (Braun)  Nepticulidae. 

415.  Tegeticula,  mouthparts  of  female    (Packard):  m  p,   maxillary  palpus; 

p,  palpifer. 

416.  Setomorpha,  wings  (Busck)  Setomorphidae. 

417.  Bedellia,  wings  (Clemens)  Lyonetiidse. 

418.  Cecidoses,  wings  (Brethes)  Cecidosidse. 

419.  Tinea,  wings  (Spuler)  Tineidae. 


107.    Vertex  and  upper  face  at  least  tufted  with  dense  bristly  hairs 
(with  flattened  short  hair  in  Amydridse,  which  have  strongly 

bristly  palpi) v 108 

At  least  the  face  smooth  and  with  short  scales  even  though  the 

vertex  may  be  rough-crowned 109 

10S.   Labial  palpi  with  the  first  joint  short,  and  the  second  joint  bristly, 

on  the  outer  side  and  equal  to  the  fusiform  third  joint 110 

Mouthparts    wholly    vestigial.     South    American    gall-making 
species,  with  very  indistinct  venation.    (Ridiaschina). 

RIDIASCHINID-ffi 
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109.  Labial  palpi  scaled  or  short-hairy,  the  third  joint  usually  long 

and  pointed,  or  very  short  in  the  species  with  roughest  vesti- 

ture 113 

Mouthparts  wholly  undeveloped;  front  and  hind  wings  each  with 
a  single  anal  vein,  fringe  short;  larvae  gall-makers.  (Fig.  418). 
South  American.   (Cecidoses,  Oliera) CECIDOSID^J 

110.  Wing-membrane  aculeate  over  all;  female  with  piercing  ovi- 

positor; antennae  often  longer  than  the  wings.  (Adela,  palae- 
arc,  neotrop.;  Nemotdis,  Old  World;  Chalceopla,  nearc). 

ADELIDiE 

Wing-membrane  not  generally  aculeate ;  ovipositor  membranous, 

retractile Ill 

111.  Fore  wings  with  R3  free,  arising  from  the  accessory  cell.    (Fig. 

419) 112 

Fore  wings  with  a  hyaline  aculeate  fovea  in  the  accessory  cell 
distorting  the  venation,  R3, 4, 5  seriately  stalked.  (Fig.  416). 
(Setomorpha,  widespr.) SETOMORPHID.ffi 

112.  Vertex  with  high,  rough,  bristling  vestiture.   (Fig.  419).    (Tinea 

(Clothes  moths),  Monopis,  Scardia,  cosmop.;  Tineola 
(T.  bisseliella,  Clothes  moth),  Trichophaga  (T.  tapetzella,  Case- 
bearing  clothes  moth),  Tenaga,  widespr.;  Elatobia,  holarc). 

(See  couplet  102).   (Including  MON6PIDM) TINEID.ffi 

Vertex  with  short,  flattened  hair.   (Amydria)  .  .  AM YDRIIDJE 

113.  Labial  palpi  elongate,  deeply  scaled,  but  not  bristly,  with  the 

first  joint  at  least  subequal  to  the  second  joint,  or  much  longer, 
of  female  typically  porrect,  of  male  upturned;  eyes  sometimes 

hairy  or  scaly 114 

Labial  palpi  with  the  first  joint  small;  eyes  bare 117 

114.  Proboscis   absent  or  obsolete;  neuration  complete;  moderate- 

sized  species ;  no  ocelli 115 

Proboscis  well  developed 116 

115.  Slender,  long-legged  Sesiid-like  moths;  vestiture  not  spatulate 

or  tufted;  antennas  exteriorly  ciliated  on  apical  half;  third 
joint  of  labial  palpi  minute  and  bare.     (Ashinaga,  Formosa). 

ASHINAGIDiE 

Vestiture  deep  and  spatulate  on  the  thorax,  with  well  marked  an- 
terior and  posterior  tufts;  eyes  more  or  less  distinctly  hairy; 
stout,  Noctuid-like  moths;  American,  mostly  tropical.  (Acro- 
lophus,  Burrowing  webworms) ACROLOPHID.ZE 

116.  Hind  wings  trapezoidal,  apex  pointed,  outer  margin  strongly 

sinuate,  veins  Rs,  Mi  and  M2  nearly  parallel;  fore  wings  with 
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R4  and  R5  stalked  or  coincident;  hind  tibiae  thinly  clothed  with 
long  hairs  above,  densely  rough-haired  between  spurs  beneath. 
Indomalayan.    (Amphithera,  Agriothera,  Telethera). 

AMPHITHERIDfil 

Hind  wings  with  greatly  reduced  venation,  frenulum  of  female 

simple;  ocelli  posterior;  larvae  on  cocoanut.   Austromal.    (Aga- 

noxena,  Hsemolytis).    (See  couplet  153) .  AGONOXENID.ffi 

117.  Hind  wings  relatively  ample,  with  well  developed  anal  region, 

rounded  at  apex  or  trapezoidal,  or  more  or  less  deeply  notched 
below  the  apex,  often  wider  than  their  fringe;  venation  more 

or  less  complete 118 

Hind  wings  narrow-lanceolate  and  pointed,  or  linear,  never  much 
wider  than  their  fringe;  sometimes  without  closed  cell,  venation 
often  much  reduced 134 

118.  Hind  wings  with  Mi  and  sometimes  also  M2  absent 119 

Hind  wings  with  Mi  present,  associated  with  Rs  (if  Mi  of  the  hind 

wings  and  Al  of  the  fore  wings  are  rarely  absent  (Gelechiidae) 
the  outer  margin  of  the  hind  wings  is  more  or  less  emargin- 
ate) 120 

119.  Hind  wings  with  the  cell  closed,  Mi  and  M2  both  wanting,  R8 

extending  alone,  the  outer  margin  not  concave;  fore  wings 
heavily  tufted,  all  the  branches  of  R  free,  R5  ending  beyond  the 
wing  tip,  Cu2  from  near  end  of  cell,  Al  absent;  mostly  Australian 
and  Hawaiian.    (Carposina  (C.  fernaldana,  American  currant 

fruit  worm),  Bondia) CARPOSINID.fi: 

Hind  wings  trapezoidal-ovate,  with  cell  open  and  Mi  and  some- 
times also  M2  absent;  fore  wings  with  R5  absent.  (Metachanda, 
Ancylometis,  Chanystis,  ethiop.,  ind.)  .  METACHANDID2E 

120.  Hind  wings  with  3 A  distally  forked;  venation  complete,  acces- 

sory cell  present,  all  veins  separate ;  front  wings  with  two  medial 

stems  in  cell.    (Larvae  at  first  parasitic  in  Homoptera,  later 

myrmecophilous).    (Cyclotorna,  austr.).  CYCLOTORNIDfil 

Anal  vein  not  distally  forked 121 

121.  Hind  wings  with  radial  vein  shortly  furcate  at  apex;  labial  palpi 

with  second  joint  thickened  and  with  rather  appressed  scales, 

last  joint  very  short,  filiform,  obtuse;  front  tarsi  much  longer 

than  their  tibiae.    (Anomologa,  ethiop.)  .  .  ANOMOLOGIDfi! 

Hind  wings  with  radial  vein  not  furcate  at  apex 122 

122.  Fore  wings  with  Cu3  arising  before  the  last  fourth  of  the  cell; 

labial  palpi  beak-like,  with  the  third  joint  short  and  blunt  and 
the  second  joint  closely  or  roughly  scaled  and  usually  porrect 
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or  oblique  (short  and  nearly  smooth  in  Laspeyresia,  which 
usually  has  a  strong  fringe  on  the  base  of  Cu  of  the  hind 

wings) 123 

Fore  wings  with  Cu2  arising  further  out  on  the  cell  (except  Gly- 
phipterygidse,  part,  which  have  no  fringe  on  the  base  of 
Cu) 125 

123.  Upper  side  of  the  hind  wings  with  a  fringe  of  long  hairs  on  the 

basal  part  of  Cu  (if  rarely  absent  in  somes  pecies  of  Laspeyresia 
the  fore  wings  have  Mi  and  M2  rather  close  together  at  the  tip) ; 
fore  wings  with  R4  and  R5  separate,  or  with  veins  M2,  M3  and 
Cui  converging  strongly  toward  the  margin.  (Fig.  420).  A  cos- 
mopolitan group.  (Ancylis  (A.  comptana,  Strawberry  leaf- 
roller),  Evetria  (Pine  twig  moths),  Carpocapsa  (  =  Cydia) 
C.  pomonella,  Codling  moth;  C.  sdititans,  Mexican  jumping 
bean  moth);  Rhyacidnia  (=Evetria,=Retlnia),  Anarmdnia 
{—Epinbtia),  Laspeyresia  (L.  prunivora,  Lesser  apple  worm; 
L.  interstinctana,  Clover-seed  worm),  Spilonota  (=Tmeto- 
cera)  {S.  ocelJana,  Budmoth),  Olethreutes,  Melissopus, 
Polychrosis  (P.  viteana  Grape-berry  moth),  Gypsonoma, 
Eucosma,  Argyroploce,  Hemimene,  Pammene).  (EUCOS- 
MIDM,    EPIBLEMID&,  GRAPTOLiTHWM). 

OLETHREUTIDJE 

Hind  wings  without  a  fringe  of  long  hairs  on  the  basal  part  of  Cu 

(if  rarely  present  the  fore  wings  have  R4  and  R5  stalked  or 

united);  fore  wings  with  veins  M2,  M3  and  Cui  divergent  or 

parallel 124 

124.  Fore  wings  with  R3  and  R4  stalked  or  coincident;  hind  wings  with 

M2  and  M3  parallel,  Rs  and  Mi  stalked.  (Chlidanota,  Ceylon; 

Trymaltis,  austr.) CHILDANOTIDiE 

Fore  wings  with  R3  and  R4  separate  or  rarely  stalked,  if  stalked 
then  hind  wings  with  M2  amd  M3  arising  close  together  from 
the  cell;  distal  end  of  1A  usually  present  (if  wings  are  close- 
scaled,  1 A  absent,  and  2 A  simple,  and  the  second  joint  of  labial 
palpi  is  broad,  refer  to  Thyrididse,  couplet  73).  A  large  wide- 
spread family.  (Cactiecia  (  =  Archip$)  (C.  argyrosplla,  Fruit 
tree  leaf-roller;  C.  rosaceana,  Oblique-banded  leaf-roller),  Eulia, 
Harmologa  (H.  jumijerana,  Spruce  bud-worm),  Peronea, 
Rhopobota  (R.  noevana,  Cranberry  fireworm),  Pandemis, 
Tortrix  (T.  citrana,  Orange  tortrix;  T.  franciscmia,  Apple-skin 
worm),  Cnephasia,  Argyrotoxa,  Sparganothis).  (SPARG- 
ANOTHIDM)   TORTRiCID^l 
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125.  Labial  palpi  beak-like,  with  the  second  joint  rough-scaled  on  the 
upper  side  and  smooth  within,  and  the  third  joint  porrect  and 
inconspicuous;  fore  wings  with  Al  lost,  all  veins  independently 
arising  from  the  discal  cell,  rarely  R4  and  R5  stalked;  hind  wings 
with  R  and  Mi  approximate  or  stalked  and  widely  distant  from 
M2.  (If  the  second  joint  of  the  palpus  is  bristly  on  the  outer  side 
and  third  joint  is  well  set  off  refer  to  couplet  101 ;  if  R4+5  are 
stalked  and  both  terminate  in  the  costa  and  M2  of  the  hind  wings 
is  not  widely  separate  from  Mi  see  Anarsia  cf  of  the  Gelechi- 
ida>,  couplet  126).  Mainly  holarctic.  (Commophila,  Hyster- 
osia,  Phalonia  {=Canchylis),  Pharmacis,  Chlidonia,  Phthe- 
ochroa,  Euxanthis).  (COM MO  PHILIPS,  CONCHYLIDM). 

PHALONIID-ffi 


Figs.  420-423.    Lepidoptera 

420.  Hystricophora,  fore  wing  (Heinrich)  Olethreutidse. 

421.  Agnippe,  wings  (Busck)  Gelechiidse. 

422.  Gnormoschema,  head  from  side  (Busck)  Gelechiidse. 

423.  Glyphipteryx,  wings  (Spuler)  Glyphipterygidse. 


Palpus  upturned  to  the  middle  of  the  front  or  beyond,  the  third 
joint  long  and  slender,  usually  tapering.  (If  the  palpi  and  pro- 
boscis are  obsolete,  see  couplets  20,  40,  46,  Taloeponidoe,  Psy- 

chidoe 126 

126.  Both  wings  with  Al  lost  (extreme  tip  present  in  Symmoca,  spp.); 
outer  margin  of  hind  wing  usually  concave,  sometimes  quite 
emarginate  and  the  apex  produced;  fore  wings  with  R5  running 
into  the  costa,  stalked  with  R4.  (Figs.  421,  422).  The  largest 
family  of  Microfrenatse,  with  about  400  genera  and  3,700  species 
including  many  destructive  species.  (Anacampsis  (Leaf- 
rollers),  Anarsia  (A.  lineatella,  Peach  twig-borer),  Aristotelia 
(A.  fragarioe,  Strawberry  crown-miner),  Duvita,  Dichomeris, 
Glyphidocera,  Recurvaria,  Sitotrdga  (S.  cerealella,  Angou- 
mois  grain-moth),  Pectinophora   (P.  gossypiella,  Pink  boll- 
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worm),  Phthorimsea  (P.  operculella,  Potato  tuber  moth), 
Telphusa,  Thiotricha,  Gnorimoschema  (Goldenrod  gall 
moth),  Gelechia,  Sophronia,  Symmoca,  Trichotaphe). 
(See  couplet  149).  {DICHOMERIDM).  Most  GELECHIID-ffi 
Al  preserved,  at  least  at  margin 127 

127.  Hind  wings  with  R  and  Mi  close  together,  connate,  or  stalked .  128 
Hind  wings  with  R  and  Mi  well  separated  at  origin,  at  least  half 

as  far  apart  as  at  the  margin 130 

128.  Fore  wings  elongate  triangular,  costa  slightly  bent  near  middle 

where  R5  terminates,  Sc,  Ri  and  Ro  short,  ending  before  middle 

of  wing,  Mi  absent,  Mo  and  M3  both  ending  in  costal  margin; 

maxillary  palpi  vestigial.  (Strepsimana,  India). 

STREPSIMANID-ffl 
Fore  wings  with  anterior  veins  longer,  M3  at  least  ending  beyond 

wing  tip 128a 

128a.   Wings  relatively  ample,  fore  wings  blunt;  maxillary  palpi  of 

the  folded  type 129 

Wings  rather  narrow,  fore  wings  sometimes  falcate;  maxillary 

palpi  porrect.    (Cerostoma,  holarc,  neotiop.).     (See  couplet 

133) PLUTELLID.E,  part 

129.  Fore  wings  with  R5  long-stalked  and  extending  to  the  outer 

margin,  Cui  and  Cu2  widely  separated;  mainly  Old  World. 
(Ptochoryctis,  Cryptophasa,  Xylorictes).  (CRYPTOPHAS- 

ID^,  IZJJCEIBM) XYLORICTID-ffi 

Fore  wings  with  R6  usually  free  and  usually  extending  to  the 
costa,  Cu]  and  Cu2  usually  connate  or  stalked;  mostly  New 
World  species.  (Stenoma,  Menesta,  Setiostoma).  (STENO- 
MATIDJE) STENOMID.E 

130.  Ocelli  small  or  absent 131 

Ocelli  usually  very  large  and  conspicuous;  fore  wings  with  R5 

ending   beyond   the   wing-tip    (Fig.   423)..    Largelv    oriental. 
(CHOREUTID^,     HEMEROPHILID^,    SIMAETHIDM). 

GLYPHIPTERYGIDiE 

Two  well-marked  subfamilies  may  be  distinguished : 

a.   Wings  relatively  narrow,  the  apex  of  the  fore  wings  more  or  less 
extended  as  a  lobe-like  prolongation.   (Glyphipteryx,  cosmop., 

mainly  austr.)    GLYPHIPTERYGIN.E 

Wings  broad  and  triangular,  the  apex  not  lobed.  (Choreutis, 
widespr.,  Simaethis  (=Allon6nyma),  cosmop.,  mainly  tropi- 
cal)     CHOREUTIN.ffi 


BRUES   AND   MELANDER:    CLASSIFICATION   OF   INSECTS  229 

131.  Fore  wings  with  R4  and  R5  stalked 133 

Fore  wings  with  R4  and  R5  separate,  R5  ending  beyond  the  wing- 
tip .....132 

132.  Hind  wings  with  M2  arising  nearer  Mi  than  to  M3.    (Ethmia, 

cosmop.) ETHMIID^I 

Hind  wings  with  M2  arising  nearer  M3  than  to  Mi;  palpi  long, 
reaching  or  surpassing  the  vertex.  (CEcophora,  palsearc.; 
Depressaria,  widespr.;  Agonopteryx,  Dasycera,  Pleurota). 
(See  couplet  149).  (DE PRESS ARJWjE). 

Most  (ECOPHORID2E 

133.  Hind  wings  with  Mi  and  M2  stalked;  antenna?  extending  forward 

in  repose.    (Plutella  (P.  maculipennis  (  =  cruciferarum) ,  Dia- 
mond-back cabbage  moth),  cosmop.).  (See  couplet  128). 

PLUTELLID^E 
Hind  wings  with  M,  and  M2  separate.  ( Yponomeuta,  widespr. ; 
Atteva,  tropicopol.;  Orthotselia,  palaearc;  Urodus).  (AT- 
TEY1VJE,  based  on  pupal  characters  only,  HYPONOTIDM, 
misprint,  HYPSELOPUWM,  HYPONOMEUTIDA,  0R- 
THOTJiLilDjE)   YPONOMEUTID^I 

134.  Fore  wings  without  closed  cell 135 

Fore  wings  with  discal  cell  formed 136 

135.  Hind  tibiae  heavily  spined;  tarsi  spinose  at  apex  of  joints;  fore 

and  hind  wings  linear,  with  three  or  four  unbranched  veins  only; 
middle  or  hind  legs  commonly  displayed  when  at  rest.    (See 

couplet  141) " HELIODINID^!,  part 

Hind  tibipe  hairy;  fore  wings  lanceolate,  with  seven  veins  reach- 
ing the  margin.  (Coptodisca,  "  Shield-bearers  ").  (See  coup- 
let 139) HELIOZELID.ffi,    part 

136.  Hind  wings  lanceolate,  sometimes  very  small,  at  least  one-sixth 

as  wide  as  long,  with  the  R-stem  axial,  widely  separated  from 

Sc 137 

Hind  wings  with  the  R-stem  closely  associated  with  Sc  at  the 
base,  or  lost;  or  wing  linear  and  the  veins  crowded  or  much  re- 
duced, the  R-stem  not  prominently  axial 140 

137.  Hind  wings  without  discal  cell,   Cu-stem  often  simple;  palpi 

drooping 138 

Hind  wings  usually  lanceolate,  with  a  discal  cell,  the  Cu-stem  at 
least  two-branched;  fore  wings  with  R]  arising  before  the  middle 
of  the  cell;  palpi  usually  upturned  beyond  the  middle  of  the 
front,  often  strongly  divergent.  (Fig.  425).  (Elachista,  cos- 
mop.; Cycnodia,  Aphelosetia,   Chrysopeleia,  nearc;  Per- 
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ittia,    palaearc).        (APHELOSETIIDM,    CYCNODIIDJZ, 

CHRYSOPELEllDJE)   ELACHISTID-flE 

138.  Hind  wings  with  an  oblique  branch  from  the  R-stem  to  the  costa 
near  the  middle  of  the  wing,  and  sometimes  another  nearer  the 
tip.   (Tinagma,  nearc.;  Douglasia,  palaearc). 

DOUGLASIID-ffi 

Hind  wings  with  R-stem  not  sending  a  branch  to  the  costa  near 

the  middle  of  the  wing-length,  but  sometimes  with  a  branch 

near  the  tip 139 


Figs.  424-430.     Lepidoptera 

424.  Scythris,  wings  (Walsingham)  Scythrididae. 

425.  Elachista,  wings  (Spuler)  Elachistidse. 

426.  Coleophora,  wings  (Forbes)  Coleophoridse. 

427.  Coptotriche,  wings  (Walsingham)  Tischeriidse. 

428.  Mompha,  wings  (Busck)  Cosmopterygidse. 

429.  Antispila,  wings  (Spuler)  Heliozelidse. 

430.  Holcocera,  wings  (Forbes)  Blastobasidse. 


139.  Discal  cell  two-thirds  the  wing-length,  lanceolate;  hind  tibiae 

hairy.     (Fig.    429).     (Antispila,    Heliozela,  widespr.).    (See 

couplet  135)  Most  HELIOZELID^l 

Discal  cell  reaching  almost  to  the  end  of  the  wing,  its  posterior 
edge  straight,  the  branches  of  R,  M  and  Cu  very  short;  hind 
tibiae  with  a  row  of  strong  bristles.  (Some  species  of  Phyllo- 
cnistis).  (See  couplet  106) PHYLLOCNISTID.ffi 

140.  Accessory  cell  unusually  large,  extending  halfway  to  the  base  of 

the  wing  and  hind  wing  without  closed  cell  and  with  reduced 
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venation;  hind  tibiae  very  hairy;  antennae  long,  those  of  the  male 
heavily  ciliate;  vertex  often  with  a  large  loose  semi-erectile 
tuft.    (Fig.  427).    (Tischeria,  widespr.  (T.  malifoliella,  Apple 

leaf-miner)) TISCHERIID-E 

Accessory  cell  smaller,  or  more  often  absent  (if  long,  hind  wing 
with  closed  cell  and  complete  venation) ;  otherwise  of  different 
conformation 141 

141.  Hind  tarsi  with  more  or  less  distinct  groups  of  bristles  near  the 

ends  of  the  several  joints,  the  hind  tibiae  smooth-scaled  or  with 
stiff  bristles;  middle  or  hind  legs  displayed  when  in  resting 
position,  either  raised  or  held  out  sideways.  (Heliodines, 
holarc,  austr.;  Schreckensteinia,  holarc;  Pancalia,  Au- 
gasma,  palaearc. ;  Strathmopoda,  indoaustr.,  ethiop.,  palaearc. ; 
Idioglossa,  Euclemensia).  {TIN&GERIIDM). 

Most  HELIODINID.® 
Hind  tarsi  without  evident  groups  of  bristles 142 

142.  Fore  wings  with  four  veins  or  less,  either  free  or  stalked,  extend- 

ing from  the  cell  to  the  costa,  and  five  or  six  from  the  cell  to 
the  inner  margin,  the  last  branch  of  R  ending  beyond  the  tip  of 
the  wing;  hind  wings  with  R  and  M  usually  widely  separated 

at  the  margin 143 

Fore  wings  with  five  veins  extending  from  the  cell  to  the  costa, 
or  with  only  three  or  four  to  the  inner  margin,  the  last  branch  of 
R  ending  before  the  tip  of  the  wing  (except  Epimarptidae) .  .  145 

143.  Fore  wings  with  Rx  arising  beyond  the  middle  of  the  cell,  about 

as-  long  as  R2.  (Fig.  424).  (Scythris  (=Butalis),  cosmop.; 
Paralogistis,  ethiop.).  (SCYTHRID^,  BUTAUDM). 

SCYTHRIDID51 

Fore  wings  with  Ri  arising  before  the  middle  of  the  cell,  longer 

than  R2 144 

144.  Hind  tibiae  stiffly  bristled,  normally  in  tufts  at  the  spurs;  hind 

wings  with  Mi  and  M2  separate.  (Epermenia  (=Chauliddus), 
widespr.;  Acanthedra,  nearc;  Cataplectica,  palaearc.). 

EPERMENIID^l 

Hind  tibiae  with  long  loose  hair;  palpi  small  and  drooping;  hind 

wings  with  Mi  and  M2  united  or  long-stalked.    (Argyresthia 

(.4.  conjngella,  Apple  fruit-miner),  widespr.;  Zelleria,  cosmop.; 

Hofmannia) ARGYRESTHIID-ffi 

145.  Fore  wings  with  the  discal  cell  set  obliquely,  the  end  distinctly 

closer  to  the  hind  margin  than  to  the  costa,  Cu2  very  short  and 
usually  extending  directly  back  to  the  margin 146 
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Fore  wings  with  the  discal  cell  axial  and  central,  C112  normally  longer 
and  continuing  parallel  with  the  medial  veins,  rarely  obsolete,  148 

146.  Fore  wings  with  blunt  discal  cell,  Ri  arising  from  the  middle  of 

the  wing,  veins  R2  to  Cu  arising  from  the  end  of  the  discal  cell, 
with  a  long  stigmal  thickening  between  the  costa  and  Ri;  hind 
wings  with  Sc  and  R  normally  fused  for  a  short  distance  near 
the  base;  antenna?  with  a  heavy  pecten  on  the  basal  joint. 
(Fig.  430).  Mainly  tropical  species.  (Blastobasis,  widespr.; 
Auximobasis,  Am.;  Dryoperia,  Holcocera,  Pigritia,  Valen- 

tinia).  (See  couplet  105) Most  BLASTOBASID.E 

Fore  wings  without  stigma,  R2  arising  distinctly  before  the  end 
of  the  discal  cell;  hind  wings  with  R  not  fused  with  Sc,  some- 
times vestigial.  (Fig.  426) 147 

147.  Front  tibiae  slender,  with  the  epiphysis  small  and  apical  or  want- 

ing, the  hind  tibiae  with  the  upper  spurs  above  the  middle; 
antennae  porrect  in  repose.  (Fig.  426).  (Coleophora  (=  Hap- 
loptilia)  cosmop.  (C.  fietcherella,  Cigar  case-bearer;  C.  malivor- 
ella,  Pistol  case-bearer);  Goniodoma,  Metriotes,  palaearc.). 
(EUPISTIDJS,  HAPL0PTIL1WM)  .  .  COLEOPHORID^I 
Front  tibiae  stouter,  with  the  epiphysis  at  the  middle;  antennae 
turned  back  in  repose.  (Batrachedra,  Blastodacna,  Pyro- 
derces).     (See  couplet  153) ....  COSMOPTERYGHXffi,  part 

148.  Labial  palpi  with  the  third  joint  normally  blunt,  fusiform  and 

more  or  less  angulate  with  the  second,  the  joints  not  curving; 
maxillary  palpi  porrect  but  not  folded  across  the  proboscis,  or 
reduced,  sometimes  absent;  A2  not  forked  at  the  base.  (Acro- 
cercops,  Gracilaria  (G.  syringella,  Lilac  leaf -miner) ;  Litho- 
colletis  (=  Phyllonoryder)  (Leaf  blotch-miners);  Marmara  (M. 
pomonella,  Apple-skin  miner);  Parectopa;  Parornix,  Ornix). 
(EUCESTID^:,     LITIIOCOLLETWAL,     PHYLLORYCTER- 

IDM) GRACILARIID.ffi 

Labial  palpi  with  the  third  joint  long,  tapering,  pointed,  the 
second  joint  curving  up;  maxillary  palpi  small,  but  of  folded 
type,  curving  over  the  base  of  the  proboscis;  A2  commonly 
formed  at  the  base 149 

149.  Both  wings  .with  Al  preserved  at  the  margin  and  A2  forked  at  the 

base;  basal  joint  of  the  antennae  with  a  strong  pecten  of  bristles. 
(Borkhausenia,  Endrosis).     (See  couplet  132). 

(ECOPHORID.ffi,  part 

Hind  wings  and  usually  also  the  fore  wings  lacking  Al ;  antennae 

often  without  a  pecten 150 
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150.  Fore  wings  with  no  veins  emerging  from  the  end  of  the  discal  cell 

between  the  continuations  of  the  R  and  Cu  +  M  stems.  (Helice, 

Theisoa).   (See  couplet  126)    GELECHIID5I,  part 

The  oblique  end  of  the  discal  cell  of  the  fore  wings  emitting 
several  veins  between  the  R  and  Cu  stems 151 

151.  Labial  palpi  with  appressed  scales,  the  second  joint  with  a  pro- 

jecting pencil  of  scales  above;  antenna?  with  the  basal  joint 
elongate,  a  notch  near  the  base  of  the  stalk  covered  by  an 
oblique  tooth  beneath  it;  hind  tibia?  rough -haired  above;  fore 
wings  with  R5  ending  beyond  the  wing-tip.     (Epimarptis, 

India)  EPIMARPTIDJE 

Labial  palpi  without  dorsal  tuft;  base  of  antenna?  not  toothed; 
R5  ending  before  wing-tip 152 

152.  Hind  wings  elongate-ovate  or  ovate-lanceolate  with  the  costal 

margin  simple,  regularly  arched.  Hawaiian.  (Hyposmocoma, 
Diplosara,  AphthonStus).   (DIPLOSARID&). 

HYPOSMOCOMID.ffi 
Hind  wings  lanceolate  or  linear,  at  most  with  a  slightty  devel- 
oped costal  lobe  toward  the  base,  accentuated  by  a  tuft  of  stiff 
scales  beyond  which  the  costa  is  straight  or  slightly  concave, 
the  apex  always  acute 153 

153.  Hind  wings  with  reduced  neuration,  R,  M  and  Cu  apparently 

simple  veins,  no  crossveins,  subcosta  very  short,  frenulum 
simple;  labial  palpi  strongly  flattened  and  rather  rough-scaled 
on  anterior  edge  throughout.   Austromalayan.    (Agonoxena, 

Hsemolytis).    (See  couplet  116) AGONOXENIDiE 

Hind  wings,  except  when  linear,  with  several  branches  of  Cu 
and  M  and  the  crossvein  preserved,  frenulum  usually  mul- 
tiple; palpi  with  the  second  joint  smooth  or  tufted  below. 
(Fig.  428).  A  large  cosmopolitan  group.  (Cosmopteryx,  Chry- 
soclista,  Homaledra,  Synallagma,  Walshia,  Stagmato- 
phora,  Laverna,  Lophoptilus,  Mompha,  Perimede,  Psaca- 
phora,  Limntiecia  (L.  fragmitella,  Cat-tail  moth)).  (Compare 
couplet  147).   {LAVERXWjE)  .  Most  COSMOPTERYGID-ffi 

154.  Fore  wings  with  R  five-branched,  all  the  branches  simple,  un- 

forked,  and  arising  from  the  discal  cell;  eyes  strongly  lashed 
in  front;  antenna?  separated  at  the  base  by  a  distance  greater 
than  half  the  width  of  the  eye,  usually  hooked  at  the  tip;  stout 
bodied  butterflies  of  rapid,  erratic  flight;  hind  tibia?  usually 

with  a  middle  spur.   Skippers.    (HESPERIOIDEA) 155 

Fore  wings  with  some  of  the  branches  of  R  stalked  or  absent; 
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Figs.  431-438.    Lepidoptera 


431. 
432. 
433. 

434. 
435. 


436. 


437. 


438. 


Antenna  of  skipper,  apical  portion  (Duncan)  Hesperiidae. 

Antenna  of  butterfly,  apical  portion  (Duncan). 

Epargyreus,  last  joint  of  tarsus  of  male  (Scudder):  o,  dorsal  view;  b, 
lateral  view.  Hesperiidae. 

Epargyreus,  side  view  of  head  (Scudder)  Hesperiidae. 

Lycaena,  details  of  legs  (Scudder) :  a,  front  leg  of  male  with  tarsal  joints 
at  left  more  enlarged;  b,  front  leg  of  male  with  last  tarsal  joint  at  left 
more  enlarged;  c,  middle  leg  of  male.  Lycaenidae. 

Calephelis,  details  of  legs  (Scudder):  a,  tibia  and  tarsus  of  front  legs 
of  male,  with  tarsus  at  left  more  enlarged;  b,  tibia  and  tarsus  of  front 
leg  of  female,  with  last  joint  at  left  more  enlarged;  c,  tibia  and  tarsus 
of  middle  leg  of  male. 

Euphydryas,  details  of  legs  (Scudder) :  a,  tibia  and  tarsus  of  front  leg 
of  male,  with  last  joints  of  tarsus  on  left  more  enlarged;  b,  tibia  and 
tarsus  of  front  leg  of  female  with  last  joints  of  tarsus  below  more  en- 
larged; c,  tibia  and  tarsus  of  middle  leg  of  male.   Nymphalidse. 

Megisto,  details  of  legs  (Scudder) :  a,  tibia  and  tarsus  of  front  leg  of  male, 
with  tarsus  at  left  more  enlarged;  b,  tibia  and  tarsus  of  front  leg  of 
female,  with  tarsus  at  left  more  enlarged;  c,  tibia  and  tarsus  of  middle 
leg  of  male.  Satyridae. 
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eyes  rarely  lashed;  antenna?  closer  together,  the  antennal  club 
never  pointed  and  recurved  at  the  tip  (Fig.  432);  hind  tibia? 
never  with  a  middle  spur.  Butterflies.  (PAPILIONOI- 
DEA) 157 

155.  Hind  wings  with  the  discal  cell  divided  by  the  forked  base  of  the 

media;  M2  fully  developed;  male  with  frenulum.  Australian. 
(Euschemon).    (See  couplet  15). 

Females  of  EUSCHEMONID^I 

Hind  wings  with  the  base  of  the  media  wanting  and  M2  more  or 

less  reduced,  often  wanting 156 

156.  Head  much  narrower  than  the  metathorax;  antennal  club  large, 

not  drawn  out  at  the  tip  nor  recurved;  wing  expanse  40  mm. 
or  more;  fore  wings  with  M2  nearer  to  M3  than  to  Mi;  palpi 
porrect.  Giant  skippers.   (Megathymus,  N.  Am.). 

MEGATHYMIDJE 

Head  large;  antennal  club  usually  drawn  out  at  the  tip  and  with 

a  distinct  recurved  apical  crook  (rarely  the  crook  is  not  formed 

in  some  species  whose  small  size  distinguishes  them  from  the 

Megathymidse).  (Figs.  431,  433,  434) HESPERIID.E 

a.  Antennal  club  large,  and  cylindrical  or  cylindrical-conical,  usually 

renexed  before  the  swollen  part.    Mostly  South  and  Central 

American.     (Pyrrhopyge,     Mysoria,    Myscelus,    Jemadia, 

Apyrrothrix).    (THAMYRIDIDM) ....  PYRRHOPYGIN^I 

Antennal  club  not  wholly  reflexed b 

b.  Antennal  club  bent  near  the  middle,  ending  in  a  long  hooked  or 

bent  point,  often  as  long  as  the  swollen  part;  palpi  stout,  the 
second  joint  raised  against  the  face,  the  third  joint  long,  slender, 
bare  and  porrect;  male  without  costal  fold;  discal  cell  of  fore 
wing  two-thirds  as  long  as  the  wing-length,  M2  ending  some- 
what closer  to  Mi  than  to  M3.    (Ismene,  indomal.;  Hasdra, 

indoaustr.;  Rhopalocampa,  ethiop.) ISMENIN^E 

Antennal  club  without  a  long  hooked  terminal  portion,  and  fore 
wings  with  discal  cell  less  than  two-thirds  the  wing-length. 
If  the  antennal  club  has  #  long  hooked  terminal  part  and  the 
discal  cell  is  more  than  two-thirds  the  wing-length,  the  palpi 
are  not  upturned  against  the  face c 

c.  Fore  wings  with  discal  cell  at  least  two-thirds  as  long  as  the  wing, 

when  shorter  M2  arises  closer  to  Mi  than  to  M3.  (Figs.  433, 
434).  (Achlyodes,  neotrop.;  Telegonus,  Thymele,  neotrop.; 
Eudamus,  Epargyreus,  Am.  mostly  trop.;  Urbanus  (=  Hes- 
peria,  =  Pyrgus,  auct.)  widespr.;  Erynnis  (  =  Th(inaos)  palmare. 
Am.;  Tagiades,  Old  World  tropic;  Pholisora,  nearct.;  Celoen- 
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orrhinus,  tropicopol.).  (ACHLYODIDJE,  EUDAMIDM, 
PYRGIDjE,  TELEGONID^,  THYMELIDjE,   URBANINjE, 

HESPERIINjE)   ERYNNINiE 

Fore  wings  with  discal  cell  less  than  two-thirds  as  long  as  wing, 
Mo  arising  closer  to  Mi  than  to  M3;  and  usually  with  an  oblique 
brownish  brand  across  the  disk  of  the  fore  wings.  Cosmo- 
politan. (Csenides,  Cyclopides,  ethiop.;  Ancyloxipha, 
Atrytene,  Thymelicus,  Am.;  Ochledes,  nearc;  Hesperia 
(  =  Pdmphila)  holarc;  Halpe,  indomal.;  Dalla,  Thracides, 
neotrop.;  Parnara,  ethiop.,  indomal.).  (CYCLOPIDIDJZ, 
PAMPHILIN^E,  auct.)   HESPERIIN.E 

157.  Front  legs  normal,  or  if  slightly  reduced  in  size  and  structure, 

with  the  claws  toothed  or  bifid 158 

Front  legs,  at  least  in  the  male,  more  or  less  strikingly  different 
from  the  other  pairs,  usually  not  used  for  walking,  the  claws  of 
their  tarsi,  when  present,  never  toothed  or  split 160 

1 58.  Tarsal  claws  large,  not  toothed  or  bifid;  anterior  tibia?  with  pads; 

fore  wings  with  Cu  apparently  four-branched  and  with  two  or 
three  anal  veins;  hind  wings  with  the  anal  area  reduced,  one 

anal  vein  present 159 

Tarsal  claws  bifid;  anterior  tibiae  without  pads;  fore  wings  with 
Cu  apparently  three-branched  and  one  anal  vein  present; 
hind  wings  with  two  anal  veins:  medium  sized  or  rather  small 
butterflies  with  broad  wings,  typically  yellowish  or  white  with 
blackish  marginal  markings.  Cosmopolitan.  (Ascia  (=P6ntia, 
Pvris)  (A.  rapcr,  Cabbage  butterfly),  Eurymus  (  =  Cdlias), 
Eurema,  Nathalis,  Catopsilia,  Zerene,  Anthocharis, 
Synchloe  (Orange-tips)).    (PIERWM) ASCIID-ffi 

159.  Fore  wings  with  radius  five-branched,  anal  crossvein   present; 

hind  wings  usually  with  a  wavy  margin  and  a  tail-like  prolon- 
gation; ground  color  of  wings  yellow  or  black;  large  showy 
butterflies  with  contrasting  color  pattern.  (Fig.  444).  Swallow- 
tails.   (Iphiclides,   Troides  (=Ornithdptera),  Laertias,  Pa- 

pilio).    {EQUlTWM)   PAPILIONIDtfl 

Fore  wings  with  radius  four-branched,  no  crossvein  between  the 
base  of  the  discal  cell  and  the  anal  vein;  medium  sized  butter- 
flies, ground  color  of  wings  cream-white,  marked  with  dusky 
and  usually  with  a  red  eye-spot  on  the  hind  wing;  mainly  alpine 
species.    Parnassians.    (Parnassius,  holarc). 

PARNASSIID-ffi 

160.  Front  legs  much  reduced  in  size  in  both  sexes  and  without  tarsal 
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claws,  folded  against  the  thorax  and  not  used  in  walking,  their 
tarsi  with  only  one  joint  in  the  male,  usually  with  five  joints  in 
the  female;  fore  wings  with  the  radius  five-branched.    (Fig. 

437).   (NYMPHALID.E,  s.  lot.) 161 

Front  legs  of  female  functional,  with  tarsal  claws;  of  male  more 
or  less  reduced,  sometimes  with  a  single  claw;  fore  wings  with 
the  radius  three-  or  four-branched.   (Fig.  436) 167 


Figs.  439-444.     Lepidoptera 

349.  Caligo,  wings  (Stichel)  Brassolidae. 

440.  Caligo,  tibia  and  tarsus  of  front  leg  of  female  (Stichel)  Brassolidae. 

441.  Caligo,  tibia  and  tarsus  of  front  leg  of  male  (Stichel)  Brassolidae. 

442.  Danais,  wings  (Scudder)  Danaidse. 

443.  Calephelis,  wings  (Stichel)  Riodinidse. 

444.  Papilio,  wings  (Comstock)  Papilionidse. 


161.  Hind  wings  with  the  discal  cell  closed  by    a   well   developed 

vein \ 162 

Hind  wings  with  the  discal  cell  open,  or  closed  by  a  vestigial 
vein 166 

162.  Front  feet  of  female  ending  in  a  corrugated  knob ;  fore  wings  with 

the  subcostal  vein  forked  at  the  extreme  base,  A3  preserved; 
antennae  not  scaled  above;  generally  large  butterflies  with  bold 
contrasting  coloration;  mainly  tropical.  (Figs.  370,  442).  (See 
couplet   166).     (Danais   (  =  Andsia)  (D.  plexippus,  Milkweed 


238  bulletin:  museum  of  comparative  zoology 

butterfly),    Heliconius,    Acrsea).      (ACR/EIDM,   ETJPLCE- 

IDJE,  LYMNADWM,  MANIOLWM) DANAID.E 

Front  tarsi  of  female  present,  though  more  or  less  abbreviated; 
fore  wings  with  A3  lacking.   (Fig.  438) 163 

163.  Fore  wings  elongate  oval,  twice  as  long  as  broad;  mainly  tropi- 

cal   !...164 

Fore  wings  much  less  than  twice  as  long  as  broad 165 

164.  Antennae  clothed  with  scales,  at  least  above;  front  tarsi  of  the 

female  four-jointed;  wings  opaque;  medium  sized,  brightly 
colored  butterflies.  Almost  entirely  neotropical.  (Apostra- 
phia,  Cohfenis,  Dione  (  =  Agraulis),  Migonitis  (=  Heliconius, 
auct.);  Cethosia,  indomal.).  {PALMOTROPIDM,  HELI- 
CON IW^E)  EUEIDID.E 

Antennae  naked;  wings  often  in  great  part  translucent  and  desti- 
tute of  scales.  (Dircenna,  Ithdmia) ITHOMIID.ffi 

165.  Fore  wings  with  some  of  the  veins  greatly  swollen  at  the  base: 

usually  small  butterflies,  rarely  rather  large,  feeble  fliers, 
frequently  of  brownish  colors,  with  yellowish  eye-spots  or 
ringed  marks.  (Fig.  438).  (Megisto  (  =  Cissia,  Neonympha), 
Coenonympha,  Satyrus  (  =  Cerc>/onis),  Argus  (  =  Satyrddes), 

GEneis,  Enodia).  (AGAPETIDM) SATtRID-ffi 

Fore  wings  with  the  veins  not  swollen  at  the  base:  large,  tropical 
species  with  very  broad  wings,  above  with  deep  rich  colors, 
below  with  eye-spots  and  intricate  lines.  (Figs.  439,  440,  441). 
Neotropical.  (Caligo,  Brassolis,  Opsiphanes).  (CALIGON- 
IDM) BRASSOLID^I 

166.  Hind  wings  with  a  large,  cradle-like  depression  along  the  anal 

edge  in  which  the  abdomen  rests*  large  species,  usually  with 
brilliant  metallic  blue  color;  tropical.  (Morpho,  neotrop.; 
Amathusia,  Amathuxidea,  indoaustr.).  (ARGIDAT). 

MORPHOID-ffi 
Hind  wings  without  a  structure  of  this  sort:  usually  moderate- 
sized  species  without  brilliant  blue  coloration;  many  common 
brightly  colored  butterflies.  (Figs.  437,  371).  (Dryas  (=Ar- 
gynnis),  Brenthis,  Euptoieta  (Fritillaries) ;  Euphydryas 
(=Lemdnias,  Melitoea),  Phyciodes  (  =  Crescent-spots) ;  Ha- 
madryas  (  =  Aglais,  Euvanessa,  Vanessa),  Eugdnia,  Junonia, 
Polygonia  (=Grdpta),  Vanessa  (=  Pyrdmeis),  (Angle-wings) 
Basilarchia  (=Limemtis),  Heterochroa  (Sovereigns), 
Chlorippe  (  =  Apatura)  (Emperors)  ;  Ansea  (Goatweed 
butterflies).    (ARG  YREID^E) N YMPHALID-ffi 
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167.  Palpi  very  long,  porrect,  from  one-fourth  to  one-half  as  long  as 

the  body  and  thickly  hairy.    Snout  butterflies.    Cosmopolitan. 

(Libythea,  Hypatus) LIBYTHEID-ffi 

Palpi  not  elongated,  of  ordinary  size 168 

168.  Hind  wings  with  the  costa  thickened  out  to  the  humeral  angle, 

Sc  with  a  spur  at  the  base,  the  humeral  vein.  (Figs.  426,443). 
(ERYCINIDjE,  LEMON IID&,  RHIODINIDjE,  nemeo- 
BIIDJE,  PLEBEJIDjE,  auct.) RIODINID.ffi 

a.  Hind  wings  with  base  of  costa  developed  (Fig.  443) ;  almost  wholly 
neotropical.  (Mesosemia,  Riodina  (=Eryclna,  auct.),  S.  Am.; 
Eurybia,  Caria,  Bseotis,  Calephelis,  Lymnas).  RIODININiE 

Hind  wings  without  basal  vein.  (Doddna,  Zemeros,  indomal. ; 
Abisara,  indomal.,  ethiop.;  Euselasia,  nearct.;  Hades,  Heli- 
copis  (  =  Plebeius),  neotrop.;  Nemedbius,  Eur.;  Dicalla- 
neura,  malay.) NEMEOBIIN.ffi 

Hind  wings  with  the  costa  not  thickened  at  the  base  and  without 
the  humeral  vein;  fore  wings  with  Mi  almost  always  arising 
from  the  anterior  angle  of  the  discal  cell:  generally  small,  deli- 
cate species,  the  antennae  ringed  with  white;  often  brightly 
colored  and  with  very  slender  tail-like  appendages  on  the  hind 
wings.  Widespread.  (Strymon  (  =  Thecla),  Atlides,  Inci- 
salia,  Mitoura  (Hair-streaks);  Lycsena  (=  Hebdcs,  Chryso- 
phanus),  Tharsalea  (Coppers);  Everes,  Lycsenopsis,  Glau- 
copsyche  (Blues).   (C  UPIDINIDjE,  RURALIDM). 

LYC.ffiNID.ffi 

169.  Head  of  female  moth  of  the  usual  form  and  structure 170 

Head  of  female  of  abnormal  form  and  structure,  resembling  that 

of  the  caterpillar.  (See  couplet  42). 

Females  of  some  HETEROGYNID.ffi 

170.  Moth  developing  in  and  frequently  never  leaving  a  sack  or  case 

constructed  by  the  larva  and  carried  about  by  the  latter  during 

growth.    (See' couplets  26,  40,  42).    Females  of  PSYCHID.ffi, 

TAL.ffiPORIID.ffi  and  some  HETEROGYNID.ffi 

Moth  not  developing  in  such,  a  sack  constructed  by  the  larva,  the 

latter  entirely  free-living 171 

171.  Body  scaly  or  hairy;  or  if  woolly,  without  ocelli 172 

Body    densely    woolly;    ocelli    present.     (Trichiosdma).    (See 

couplet  89) Females  of  some  ARCTIIDjE 

172.  Palpi  usually  long  and  extended  forward 173 

Palpi  short,  almost  concealed.    (See  couplet  124). 

Females  of  some  TORTRICID.ffi 


240  bulletin:  museum  of  comparative  zoology 

173.    Body  stout,  densely  woolly,  with  short  legs.     (See  couplet  85). 

Females  of  some  L  YMANTRIID M 

Body  slender,   hairy  or  scaly,  with  relatively  long  legs.     (See 

couplet  50) Females  of  a  few  GEOMETROIDEA 

Lepidoptera,  Larvae 

The  key  given  below  follows  closely  that  used  by  Forbes  in  his 
Lepidoptera  of  New  York  state,  which  is  based  on  the  system  elab- 
orated by  Fracker.  It  includes  the  more  important  families  as  they 
may  be  distinguished  on  the  basis  of  those  genera  whose  larvse  have 
been  carefully  and  systematically  studied.  Wherever  possible  other 
families  have  been  added,  but  at  present  a  knowledge  of  even  the 
European  and  North  American  forms  is  so  incomplete  that  the  present 
key  must  be  used  only  as  a  guide  in  identification,  and  must  in  no  way 
be  relied  upon  as  presenting  characters  of  definite  and  final  accuracy. 
Many  families  are  necessarily  omitted. 

1.  Thoracic  legs  present,  formed  of  distinctly  chitinized  segments; 

abdominal  prolegs  usually  present  or  indicated  by  crochets.  .  .2 
Thoracic  legs  wanting  or  reduced  to  fleshy  swellings  without  chit- 
inized segments;  prolegs  frequently  vestigial  or  absent 7 

2.  Body  segments  bearing  setse,  stiff  hairs,  or  spines,  arising  from 

small  tubercles  or  plates 3 

Body  setse  absent,  replaced  by  large,  ovate  scales,  arranged  in 
pairs;  body  slug-like,  polygonal  in  cross  section. 

MICROPTERYGID.® 

3.  Prolegs  vestigial  or  absent,  entirely  without  crochets 4 

Prolegs  present,  or  at  least  indicated  by  crochets  which  may  be 

reduced  but  never  entirely  absent 14 

4.  Front  not  extending  upwards  to  the  vertex,  except  in  cases  where 

the  vertex  forms  a  very  narrow  slit 5 

Front  extending  upwards  to  the  vertex;  small  species,  the  larvae 
living  in  portable  cases  from  which  they  protrude  the  anterior 
part  of  the  body  to  feed  externally  or  eat  into  the  tissues  of 
leaves,  fruits,  etc.  Case-bearers COLEOPHORID.ffi 

5.  Head  free,  exposed  in  front  of  the  thorax;  body  segments  sepa- 

rated by  strong  incisures;  only  the  primary  body  setse  present, 

these  usually  distinct 6 

Head  concealed  within  the  prothorax  which  bears  a  slit  below 
through  which  the  mouthparts  are  protruded  for  feeding;  body 
almost  always  with  spines  or  secondary  hair,  the  primary  setse 
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obsolete;  body  with  obscure  incisures,  but  usually  with  pits. 

Slug-caterpillars EUCLEID.ffi 

6.   Setae  iv.  and  v.  distant  on  the  abdominal  segments  (Fig.  51);  pro- 
legs  present,  but  without  hooks;  living  in  the  pods  of  Yucca. 

Tegeticula  of  the  PRODOXIDiE 
Setae  iv.  and  v.  adjacent  (Fig.  446);  prolegs  absent. 

A  few  GELECHIIDiE 


452 


Figs.  445-452.     Lepidoptera,  Larvae 


445.  Adela,  setal  map  of  third  abdominal  segment  (Forbes)  Adelidse. 

446.  Dichomerus,  setal  map  of  sixth  abdominal  segment  (Forbes)  Gelechi- 

idge. 

447.  Dichomerus,  setal  map  of  prothorax  (Forbes)  Gelechiidse. 

448.  Dicymolomia,  setal  map  of  third  abdominal  segment  (Forbes). 

449.  Sthenopis,  setal  map  of  prothorax  (Fracker). 

450.  Biordinal  or  double-rowed  arrangement  of  crotchets  on  abdominal  proleg 

(Forbes). 

451.  Uniordinal  or  single-rowed  arrangement  of  crochets  on  abdominal  proleg 

(Forbes). 

452.  Triordinal  or  triple-rowed  arrangement  of  crochets  of  abdominal  proleg 

(Forbes). 

7.  Body  fusiform,  thickest  at  the  middle;  head  small,  the  front  reach- 

ing only  about  two-thirds  of  the  way  to  the  vertex,  closed  above 
and  separated  from  the  vertex  by  the  epicrania;  living  in  the 

pods  of  Yucca.   (Prodoxus) PRODOXIDiE 

Body  cylindrical  or  flattened;  if  somewhat  fusiform,  the  front 
extends  upwards  to  the  vertex 8 

8.  Head  with  two  ocelli  on  each  side,  or  with  one  large  one  or  with  the 

ocelli  obsolete 9 

Head  with  six  small  ocelli  on  each  side 13 
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9.   Two  ocelli  on  each  side  of  the  head ;  front  not  extending  to  the  ver- 
tex; larva?  leaf -miners,  forming  blotch  mines.  .  HELIOZELID^E 
One  large  ocellus  on  each  side  of  head  or  ocelli  obsolete 10 

10.  Front  triangular,  the  ocellus  frontal;  larva  making  a  large  blotch 

mine  from  which  it  drops  to  spin  a  cocoon  in  the  ground. 

ERIOCRANIID^I 
Front  quadrangular;  ocellus  lateral  in  position 11 

11.  Front  narrowed  behind,  wider  in  front;  body  cylindrical;  prolegs, 

if  present,  vestigial  and  borne  on  the  second  to  seventh  ab- 
dominal segments 12 

Front  widest  behind;  body  usually  depressed;  prolegs,  if  present, 
borne  on  the  third  to  fifth  segments  of  abdomen.  See  couplet 
13)    GRACILARIID^E 

12.  Body  not  greatly  lengthened,  about  five  times  as  long  as  thick; 

prolegs  usually  present;  larva?  mining  in  leaves,  bark  or  fruits, 

or  forming  galls  in  twigs  or  petioles NEPTICULIDiE 

Body  very  slender,  about  ten  times  as  long  as  thick;  prolegs  ab- 
sent; larva?  mining  near  the  surface  of  the  stems  of  herbaceous 
or  other  plants  OPOSTEGID.ffi 

13.  Vestigial  prolegs,  bearing  hooks,  present  on  the  third  to  sixth 

abdominal  segments;  larva?  mining  in  leaves,  usually  making 

a  blotch  mine TISCHERIID.ffi 

Abdomen  without  prolegs  on  the  sixth  segment;  larva?  leaf  miners, 
at  least  in  the  early  stages,  the  older  larva?  sometimes  spinning 
a  shelter  on  the  surface  of  the  leaf GRACILARIID.ffi 

14.  Body  without  secondary  or  tufted  seta;;  tubercle  vi.  with  a  single 

seta;  vii.  with  at  most  three  seta?,  unless  the  proleg  has  a  multi- 
serial  circle  of  hooks  when  it  may  bear  four  seta? 15 

Body  bearing  tufted  or  secondary  hairs;  at  least  two  seta?  on 
tubercle  vi.  on  the  sixth  abdominal  segment,  or  with  addi- 
tional seta?  on  the  proleg 52 

15.  Sixth  abdominal  segment  bearing  prolegs,  although  prolegs  may 

be  absent  on  the  more  anterior  segments 16 

Sixth  abdominal  segment  without  prolegs.    (See  couplet  13). 

GRACILARIIDiE 

16.  Hooks  (crochets)  of  the  prolegs  arranged  in  a  circle  or  ellipse, 

which  may  be  incomplete,  or  in  transverse  band 17 

Crochets  forming  a  single  band,  sometimes  with  a  few  vestigial 
ones  in  addition 46 

17.  Prespiracular  wart  of  prothorax  with  two  seta3 18 

Prespiracular  wart  of  prothorax  bearing  three  set?e 19 


BRUES   AND   MELANDER:    CLASSIFICATION    OF   INSECTS  243 

18.  Hooks  on  prolegs  uniordinal,  i.e.  with  their  tips  forming  a  single 

line  (Fig.  25);  body  cylindrical;  tubercle  vii.  of  mesothorax 
bearing  a  single  seta;  surface  of  body  rough  and  granular. 

ORNEODID^E 
Hooks  on  prolegs  biordinal  or  triordinal,  i.e.  with  their  tips  form- 
ing two  or  three  parallel  lines  (Figs.  26,  27),  or  uniordinal  in 
larvae  with  stout  body  and  bisetose  tubercle  vii.  of  mesothorax. 

Chrysauginae  of  the  PYRALIDID.ffi 

19.  Hooks  on  prolegs  forming  two  transverse  bands,  rarely  reduced 

to  one 20 

Hooks  on  prolegs  forming  a  circle  or  ellipse  which  is  sometimes 
broadly  interrupted 26 

20.  Prolegs  with  the  hooks  either  in  a  single  transverse  row,  or  in  two 

multiserial  bands 21 

Prolegs  with  the  hooks  arranged  in  two  simple  (uniordinal) 
series 22 

21.  Prolegs  represented  by  one  uniserial  band  of  very  small  hooks, 

the  prolegs  practically  absent;  leaf -miners  or  case-bearers. 

INCURVARIID-ffi 
Prolegs  with  many,  short,  vestigial  hooks  arranged  in  two  trans- 
verse multiserial  bands   (Fig.  458);  case-bearers  living  in  a 
portable  lenticular  case  made  of  a  piece  of  leaf.  . .  ADELIDiE 

22.  Setae  iv.  and  v.  of  abdomen  remote;  young  larvae  living  in  ser- 

pentine mines  in  leaves,  later  feeding  externally. 

Bucculatrix  of  the  LYONETIID.ffi 
Setae  iv.  and  v.  of  abdomen  adjacent  (Fig.  448) 23 

23.  Hooks  on  the  anal  prolegs  disposed  in  two  groups;  habits  various. 

GELEOHilDJE 
Hooks  on  the  anal  prolegs  in  a  single  series 24 

24.  Front  long,  extending  upwards  at  least  two-thirds  of  the  way  to 

the  vertex 25 

Front  short  extending  about  one-third  the  way  to  the  vertex. 

Cossula  of  the  COSSID.ffi 

25.  Spiracles  elliptical,  normal  in- size,  those  of  the  eighth  abdominal 

segment  placed  higher  up  than  the  others;  body  white,  without 
markings;  boring  in  woody,  or  more  rarely  in  the  stems  of 

herbaceous  plants iEGERIIDJE 

Spiracles  very  small,  circular,  the  last  pair  about  in  line  with  the 
others;  larvae  usually  living  in  portable  cases  and  feeding  ex- 
ternally or  sometimes  mining,  but  never  boring  into  the  stems 
of  plants   COLEOPHORID^I 
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26.  Setae  iv.  and  v.  on  abdomen  remote,  or  very  rarely  absent  in 

minute  species 27 

Setae  iv.  and  v.  adjacent,  often  on  a  common  tubercle;  no  small 
hooks  at  the  base  of  the  principal  series  on  the  prolegs 32 

27.  Hooks  on  prolegs  arranged  in  a  single,  complete  ellipse 28 

Hooks  on  prolegs  forming  an  incomplete  ellipse,  or  with  additional 

minute  series  at  the  base  of  the  large  ones 30 
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Figs.  453-458.     Lepidoptera,  Larvce 

453.  Scardia,  setal  map  of  third  abdominal  segment  (Forbes)  Tineidse. 

454.  Acrolophus,  setal  map  of  mesothorax  (Fracker)  Acrolophidse. 

455.  Acrolophus,  setal  map  of  prothorax  (Fracker)  Acrolophida?. 

456.  Carposina,  setal  map  of  first  abdominal  segment  (Forbes)  Carposinidae. 

457.  Carposina,  setal  map  of  eighth  abdominal  segment  (Forbes)  Carposin- 

idse. 

458.  Adela,  arrangement  of  crochets  on  proleg  (Forbes)  Adelidse. 


28.  Seta?  of  prespiracular  group  on  prothorax  about  as  far  from  the 

spiracle  as  from  one  another;  seta  i.  of  abdomen  placed  at  a 

higher  level  than  ii LYONETIID53 

Setae  of  prespiracular  group  on  prothorax  about  twice  as  far  from 
the  spiracle  as  from  one  another.   (Fig.  449) 29 

29.  Seta  i.  of  abdomen  much  lower  than  ii.  (Fig.  453);  larvae  generally 

case-bearers ;  the  case  usually  ending  in  a  triangular  valve,  more 
rarely  lenticular;  often  living  on  animal  matter,  fungi,  etc. 

TINEIDSE 
Seta  i.  of  abdomen  not  lower  than  ii.;  habits  varied. 

HELIODINIDdS 
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30.  Meso-  and  metathorax  with  setae  i.a  and  i.b  close  together  (Fig. 

454);  abdomen  with  seta  iv.  below  the  level  of  the  spiracle.  .31 
Meso-  and  metathorax  with  seta  i.a  in  front  of  i.b  and  well  sepa- 
rated from  it;  larvae  boring  in  woody  plants,  commonly  in  the 
roots HEPIALIDiE 

31.  Pro  thorax  with  seta  beta  at  a  higher  level  than  alpha  (Fig.  455). 

ACROLOPHIOffi 

Prothorax  with  seta  beta  at  a  lower  level  than  alpha.   The  Plu- 

tellidae,  Argyresthesiidse  and  Acrolepiidae  will  also  run  out  here. 

Families  related  to  the  YPONOMEUTID-ffl 

32.  Last  pair  of  spiracles  placed  very  high  up,  nearer  to  the  mid- 

dorsal  line  than  setae  i.  of  the  anterior  abdominal  segments; 
larvae  internal  feeders  in  the  fruits  of  various  plants.    (Figs. 

456,  457) CARPOSINID-ffi 

Last  pair  of  spiracles  placed  lower  down,  in  the  normal  position .  33 

33.  Meso  thorax  with  two  setae  on  tubercle  vii.,  above  base  of  leg.  34 
Mesothorax  with  only  a  single  seta  on  tubercle  vii.  (Fig.  549); 

seta  ii.  on  ninth  abdominal  segment  placed  higher  up  than  i. 
(Fig.  463) 36 

34.  Prothoracic  spiracle  higher  than  wide,  i.e.  with  its  longer  axis 

vertical;  seta  i.  of  ninth  abdominal  segment  placed  higher  up 
than  ii.;  larvae  boring  in  the  tissues  of  plants,  or  leaf-rollers. 

THYRIDID^I 

Prothoracic  spiracle  with  its  longer  axis  horizontal;  larvae  living 

in  a  portable  case,  from  the  anterior  end  of  which  they  protrude 

the  anterior  end  of  the  body  when  feeding 35 

35.  Thoracic  legs  with  the  last  two  segments  stout;  seta  i.  on  abdomi- 

nal segments  below  the  level  of  seta  ii.  (Fig.  460) .  .  PS  YCHID.ffi 

Thoracic  legs  with  the  last  two  segments  very  slender;  seta  i. 

on  abdominal  segments  above  the  level  of  seta  ii.  (as  in  Fig. 

461)    TALJEPORIID^I 

36.  Setae  ii.  of  ninth  segment  nearer  together  across  the  dorsum  than 

these  setae  are  on  the  preceding  segments,  frequently  on  the 

same  plate ? 37 

These  setae  as  far  apart  across  the  dorsum  on  the  ninth  segment 
as  on  any  of  the  preceding  segments,  very  rarely  on  the  same 
plate 38 

37.  Setae  iv.  and  v.  on  abdomen  placed  at  almost  the  same  level  (Fig. 

461);  prolegs  with  the  hooks  forming  a  uniordinal  row  (Fig. 
451);  larvae  boring  in  herbaceous  plants  or  feeding  in  the  seeds. 

PHALONIIDJE 
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Setae  iv.  and  v.  on  abdomen  not  at  the  same  level,  a  line  connect- 
ing them  diagonal  or  vertical;  hooks  on  prolegs  usually  multi- 
ordinal  (Fig.  452).  (Including  the  Olethreutidse  and  several 
other  related  families)    TORTRICID.ffi 

38.  Coxae  of  the  metathoracic  legs  separated  by  less  than  twice  their 

own  width 39 

Coxae  of  the  metathoracic  legs  separated  by  twice  their  own  width; 
prolegs  small;  small  species;  larvae  with  varied  habits,  mining 
in  leaves,  boring  in  stems,  rolling  leaves  or  feeding  in  seeds. 

COSMOPTERYGID.ffi 

39.  Setae  i.  and  ii.  on  abdomen  widely  separated 40 

Setae  i.  and  ii.  on  abdomen  close  together.  (See  couplet  29). 

HELIODINID-ffi,  part 

40.  Front  short,  not  extending  more  than  half  way  to  the  vertex, 

usually  much  less  than  half  way 41 

Front  longer,  extending  almost  or  fully  two-thirds  of  the  distance 
to  the  vertex,  narrowly  pointed  above;  small  species  with  uni- 
ordinal  or  biordinal  hooks  on  the  prolegs 43 

41.  Species  boring  in  plants,  usually  in  wood;  setae  iv.  and  v.  placed 

on  separate  tubercles  on  the  ninth  abdominal  segment;  body 

white 42 

Leaf  feeders;  setae  iv.  and  v.  together  on  the  same  tubercle  on  the 
ninth  abdominal  segment;  body  brightly  colored.  STENOMIDiE 

42.  Setae   ii.  of  the  ninth  abdominal  segment  placed  on  a  common 

dorsal  plate;  adfrontal  plates  short,  not  attaining  the  vertex. 

ZEUZERIDiE 

Setae  ii.  of  the  ninth  abdominal  segment  on  separate  tubercles  on 

each   side  of  the  mid-dorsal  line  adfrontal  plates    attaining 

the  slightly  cleft  vertex COSSID51 

43.  Hooks  of  prolegs  biordinal,  i.e.  of  two  lengths,  their  tips  forming 

two  parallel  lines  (Fig.  450) 44 

Hooks  of  prolegs  uniordinal,  all  of  the  same  length  with  their  tips 
forming  one  continuous  line 45 

44.  Ocelli  irregularly  arranged,  three  of  them  closer  together  in  a 

group  (Fig.  464);  larvae  usually  webbing  or  rolling  leaves. 

(ECOPHORID-ffi 

Ocelli  evenly  spaced  in  a  single  group  on  each  side  of  the  head; 

habits  various GELECHIID.ffi 

45.  Seta  hi.  on  the  eighth  segment  of  the  abdomen  usually  placed  above 

and  behind  the  spiracle;  habits  varied,  often  scavengers,  feeding 
in  nuts,  or  predaceous  on  scale  insects BLASTOBASID./E 
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Seta  iii.  on  eighth  segment  of  abdomen  usually  placed  just  above 
or  slightly  before  the  spiracle;  larvae  leaf -rollers  or  feeding 
generally  on  foliage GL  YPHIPTER  YGID-ffi 

46.  Prespiracular  wart  of  prothorax  bearing  three  seta? 47 

Prespiracular  wart  of  prothorax  bearing  two  setae 48 

47.  Setae  iv.  and  v.  of  abdomen  remote,  or  if  approximate  the  setae 

beta  of  the  two  sides  of  the  body  much  closer  together  than  the 
setae  alpha  of  the  two  sides  of  the  body  on  the  prothorax  (Fig. 
462);  prolegs  long  and  slender.    (See  couplet  31). 

YPONOMEUTID-ffi 
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Figs.  459-464.     Lepidoptera,  Larvce 

459.  Phalonia,  setal  map  of  mesothorax  (Forbes)  Phaloniidse. 

460.  Thyridopteryx,    setal   map    of   fourth   abdominal   segment    (Forbes) 

Psychidse. 

461.  Phalonia,  setal  map  of  third  abdominal  segment  (Forbes)  Phaloniidse. 

462.  Argyresthesia,  setal  map  of  prothorax  (Forbes)  Yponomeutidse. 

463.  Phalonia,  setal  map  of  ninth  abdominal  segment  (Forbes)  Phaloniidse. 

464.  Depressaria,  arrangement  of  larval  ocelli  (Forbes)  (Ecophoridse. 


Setae  iv.  and  v.  of  abdomen  placed  close  together;  beta  about  as 
far  apart  as  alpha;  prolegs  usually  short ETHMIIDiE 

48.  Tubercle  vii.  on  meso-  and  metathorax  with  two  setae 49 

Tubercle  vii.  on  meso-  and  metathorax  with  a  single  seta 51 

49.  Body  setae  minute,  the  tubercles  placed  in  obscure  rings;  head 

unusually  wide;  prolegs  reduced;  larvae  forming  nests  in  loosely 

rolled  leaves THYATIRID-ffi 

Body  setae  heavy,  almost  always  spinulose,  on  conspicuous  tu- 
bercles   50 
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50.  Tubercle  iii.  of  abdomen  bearing  two  setse;  larvse  usually  feeding 

on  lichens   LITHOSIID^ 

Tubercle  iii.  of  abdomen  with  a  single  seta.  (See  couplet  69). 

Vtethetsa  of  the  ARCTIID^I 

51.  Body  usually  with  enlarged  contrasting  tubercles;  eighth  ab- 

dominal segment  with  a  conspicuous  hump;  banded  or  spotted 
with  black;  larvse  feeding  externally  on  foliage.  AGARISTID-ffi 
Body  not  as  above;  usually  dully  colored  and  not  with  conspicu- 
ous transverse  bands  of  black;  usually  external  feeders  on  the 
leaves  of  plants,  sometimes  boring  into  fruits,  or  cutworms. 

NOCTUID.ffi 

52.  Less  than  four  pairs  of  ventral  prolegs  or  with  the  first  pair  greatly 

reduced 53 

Four  pairs  of  ventral  prolegs  bearing  hooks,  and  sometimes  with 
additional  ones  not  bearing  hooks 54 

53.  Body  hairs  tufted;  hooks  on  prolegs  uniordinal  (Fig.  25);  three 

pairs  of  ventral  prolegs;  larvae  feeding  externally  on  foliage. 

NOLID-ffi 
With  only  a  few  accessory  hairs  or  sometimes  with  fine  secondary 
hair;  usually  only  one  pair  of  ventral  prolegs  (on  the  sixth  ab- 
dominal segment)  in  addition  to  the  anal  pair  (on  the  eighth 
segment).   Including  also  most  of  the  families  of  Geometroidea. 

GEOMETRID-ffi 

54.  Four  pairs  abdominal  prolegs;  anal  prolegs  sometimes  reduced  or 

absent 55 

Four  pairs  of  abdominal  prolegs  on  segments  three  to  six  and  in 
addition  a  pair  without  hooks  on  segments  two  and  seven; 
body  bearing  stinging  hairs  mixed  with  tufts  of  dense,  soft  hair. 

MEGALOPYGID-ffi 

55.  Anal  prolegs  entirely  absent;  body  with  secondary  hair  below,  but 

none  above  except  on  the  few  enlarged  tubercles.  DREPANIDiE 

Anal  prolegs  present  as  a  pair  of  large  tubercles,  or  flagella  at  least 

normally  fully  developed 56 

56.  Hooks  on  the  prolegs  uniordinal,  all  of  equal  length,  their  tips 

forming  a  single  continuous  line  (Fig.  451) 57 

Hooks  on  the  prolegs  biordinal  or  triordinal,  of  two  or  three 
lengths,  their  tips  forming  two  or  three  parallel  lines 71 

57.  Setigerous  tubercles  vestigial  or  absent,  or  obscured  by  secondary 

hair 58 

At  least  tubercle  vi.  many  haired  and  distinct;  secondary  hairs 
sparse  or  absent  above  the  prolegs 65 
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58.  Anal  plate  bifurcated;  head  roughly  papillose;  third  ocellus  very 

large SAT  YRIDil 

Anal  plate  simple;  head  smoother;  third  ocellus  rarely  much  en- 
larged   59 

59.  Body  caterpillar-like  in  form;  vegetarian  species,  not  parasitic  on 

other  insects 60 

Body  hemispherical,  with  a  complete  circle  of  uniordinal  hooks; 

living  as  external  parasites  of  Homoptera  (Jassidse  and  Ful- 
.     goroidea) EPIPYROPID-ffi 

60.  Spiracles  small,  circular;  ventral  prolegs  slender,  more  or  less 

petiolate,  with  expanded  walking  surface;  usually  leaf -rollers, 

more  rarely  boring  in  the  stems  of  plants.  .  PTEROPHORID.ffi 

Spiracles  elliptical,  larger;  ventral  prolegs  short 61 

61.  Body  bearing  dense  secondary  setse 62 

Secondary  setae  very  sparse  or  absent  above  the  prolegs;  with 

simple  setae  or  a  few  accessory  ones 63 

62.  Notch  of  labrum  deep,  with  parallel  sides ;  anal  prolegs  as  well  devel- 

oped as  the  ventral  ones.  (See  couplet  51).  A  few  NOCTUIDwflS 
Notch  of  labrum  acute,  with  convergent  sides ;  anal  prolegs  much 
reduced,  not  functional;  body  often  with  spines,  long  fleshy 
tubercles  or  humps,  frequently  brightly  colored. 

NOTODONTID.ffi 

63.  Tubercle  iv.  much  lower  on  the  seventh  abdominal  segment  than 

on  the  other  segments;  anal  prolegs  more  or  less  reduced  or 

modified 64 

Tubercle  iv.  at  about  the  same  level  on  abdominal  segments  six, 
seven  and  eight.    (See  couplet  65).  .A  few  LYMANTRIID.ffi 

64.  Skin  shagreened DIOPTID.® 

Skin  smooth,  not  shagreened.  (See  couplet  62) .  NOTOD  ONTID^l 

65.  Sixth  and  seventh  abdominal  segments  bearing  eversible  glands 

in  the  middle  above;  body  hairy,  usually  with  conspicuous 
tufts  of  brightly  colored  hairs;  feeding  externally  on  foliage. 

LYMANTRIID.® 
No  dorsal  eversible  glands .  r 66 

66.  Spiracles  small,  circular 67 

Spiracles  of  the  usual  size,  elliptical 68 

67.  Ventral  prolegs  short,  with  a  straight  band  of  heavy  hooks. 

PYROMORPHIOffi 

Ventral  prolegs  slender,  more  or  less  petiolate,  with  expanded 

walking  surface  sometimes  bearing  a  circle  of  hooks.    (See 

couplet  60) PTEROPHORID^l 
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68.  Mesothorax  with  two  or  three  setigerous  tubercles  above  the  level 

of  the  spiracles 69 

Mesothorax  with  only  one  such  tubercle  above  the  level  of  the 
spiracles;  externally  feeding  species,  commonly  on  grasses  and 
low  plants,  also  some  on  lichens   EUCHROMIID.ffi 

69.  Tubercle,  or  seta  iv.  placed  much  lower  on  the  seventh  abdominal 

segment  than  on  the  sixth  or  eighth  segment,  or  absent 70 

Tubercle,  or  seta  iv.  placed  at  the  same  level  on  the  seventh  as 
on  the  adjacent  abdominal  segments;  body  clothed  with  dense 
clusters  of  hairs  and  often  with  long,  brightly  colored  tufts; 
feeders  on  a  great  variety  of  plants ARCTIID.ZE 

70.  Hooks  on  prolegs  of  even  length,  or  gradually  decreasing  in  size 

toward  the  ends  of  the  row.    (See  couplet  51). 

A  few  NOCTUID-ffi 

Hooks  on  prolegs  abruptly  decreasing  in  size  toward  each  end  of 

the  row;  feeding  externally  on  leaves,  often  brightly  colored. 

PERICOPID.® 

71.  Body  without  noticeable  accessory  or  secondary  hair;  with  not 

more  than  eight  hairs  on  the  prolegs 72 

Body  with  numerous  secondary  setae,  at  least  on  the  prolegs;  anal 
prolegs  well  developed 77 

72.  Prolegs  with  the  hooks  arranged  to  form  a  complete  circle 73 

Prolegs  bearing  a  band  of  hooks  on  the  inner  side,  and  sometimes 

also  a  much  weaker  band  on  the  outer  side 75 

73.  Subdorsal  setae  of  abdomen  simple 74 

Subdorsal  setae  of  abdomen  represented  by  warts;  body  with 

tufted  hair  from  small  warts;  often  webbing  leaves. 

SCYTHRIDID.ffi 

74.  Surface  of  head  rugose;  body  widest  on  the  segments  that  bear 

the  prolegs;  larva  spinning  leaves  together  for  a  nest  when 
young,  later  making  a  portable  case  of  silk  and  pieces  of  leaf. 

LACOSOMATIDJE 
Surface  of  head  smooth;  body  widest  on  the  first  segment  of  the 
abdomen;  larva  constructing  a  portable  case. 

Some  XYLORYCTID.E 

75.  Prespiracular  wart  of  pro  thorax  bearing  two  setae;  setae  iv.  and  v. 

of  abdomen  usually  distant  from  each  other 76 

Prespiracular  wart  of  pro  thorax  bearing  three  setse;  setae  iv.  and 
v.  of  abdomen  approximate;  anal  prolegs  well  developed,  with 
hooks;  larva  spinning  a  light  web ETHMIID.ffi 

76.  Spiracles  subequal  in  size.  (See  couplet  49) THYATIRID.® 
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First  and  last  spiracles  twice  as  large  as  the  others;  young  cater- 
pillars living  in  a  communal  web,  later  feeding  more  or  less 
exposed    EPIPLEMID.ffi 

77.  Setse  very  irregular  in  length,  some  ten  times  as  long  as  the  others; 

with  obscure  warts,  at  least  in  the  earlier  stages;  sometimes 

provided  with  scale-like  hairs 78 

Setre  subequal  or  sometimes  with  setse  and  prominent  warts  and 
spines 79 

78.  Labrum  with  a  notch  that  extends  for  two-thirds  of  its  length, 

or  with  the  notch  somewhat  shallower  and  continued  as  a  groove 
to  the  base  of  the  labrum;  body  hairy,  strongly  depressed,  often 
with  slender  dorsal  hair  tufts. 

EUPTEROTID^J,  APATELODINiE 

Labrum  with  a  shallower  notch  which  is  not  continued  as  a  groove; 

no  dorsal  hair-pencils;  larva  very  hairy,  with  dense  secondary 

hair;  usually  feeding  on  the  foliage  of  trees,  sometimes  in  a 

communal  web LASIOCAMPID^ 

79.  Eighth  abdominal  segment  bearing  a  median  horn,  process,  plate, 

or  tubercle 80 

Eighth  abdominal  segment  not  thus  armed  on  the  mid-dorsal 
line 85 

80.  Body  bearing  numerous  branching  spines  or  enlarged  tubercles .  81 
Body  not  thus  ornamented,  at  most  with  two  pairs  of  small  spines 

on  the  thorax '. .  84 

81.  Head  evenly  rounded;  hooks  on  prolegs  biordinal  (Fig.  26) 82 

Head  angulated  or  spined  above,  or  the  abdomen  with  several 

.  mid-dorsal  spines;  hooks  of  prolegs  usually  triordinal.    (Fig. 
27) N  YMPHALID^l 

82.  Ninth  segment  of  abdomen  with  a  median  dorsal  spine;  spines  on 

body  strongly  unequal,   armed  with  short  nodules  or  short 

spinules;  large  and  brightly  colored CITHERONIID.ffi 

Ninth  segment  of  abdomen  without  a  median  dorsal  spine, 
or  the  body  spines  subequal  and  armed  with  dense,  long 
spinules - 83 

83.  Tubercles  ii.  of  ninth  abdominal  segment  from  the  two  sides  of 

the  body  fused  into  one  on  the  dorsal  line;  body  with  bushy, 
branching  spines,  not  brightly  colored. 

SATURNIID.E,  HEMILEUCINiE 

Tubercles  ii.  of  ninth  abdominal  segment  separate  on  each  side 

of  the  median  line;  very  large,  brightly  colored  caterpillars. 

SATURNIIDJS,  SATURNIIN.ffi 
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84.  Abdominal  segments  each  divided  into  six  or  eight  annulets;  pro- 

legs  normal,  not  widely  separated ;  body  more  or  less  cylindrical, 
usually  with  oblique  stripes  or  bands  of  color.  Sphinx  cater- 
pillars'   SPHINGID.ffi 

Abdominal  segments  with  two  or  three  obscure  annulets;  prolegs 
unusually  widely  separated;  body  without  oblique  color  mark- 
ings. Silkworms BOMBYCID^I 

85.  Head  rounded,  of  the  usual  form 86 

Head  strongly  elevated,  triangular  in  outline. 

Lapara  of  the  SPHINGID.E 

86.  Ninth  abdominal  segment  without  a  median  dorsal  spine 87 

Ninth  abdominal  segment  bearing  a  small  median  dorsal  spine. 

(See  couplet  80) Anisota  of  the  CITHERONIID.® 

87.  Hooks  on  prolegs  forming  an  ellipse,  at  most  narrowly  inter- 

rupted   88 

Hooks  on  prolegs  arranged  in  one  band  which  is  occasionally  in- 
terrupted; or  rarely  forming  two  widely  separated  bands.  . .  .89 

88.  Head  much  larger  than  the  prothorax  which  forms  a  narrow 

"neck  ";  body  widest  at  the  middle,  distinctly  tapering  toward 
both  ends;  larvse  commonly  forming  a  nest  in  a  folded  leaf  or 

in  several  leaves  webbed  together HESPERIID.ffi 

Head  smaller  than  the  prothorax,  partially  retractile ;  body  cylin- 
drical;larvae  boring  in  the  stems  of  Yucca. .  .  MEGATH  YMIDiE 

89.  Band  of  hooks  on  the  prolegs  reduced  or  interrupted  at  the  middle 

and  with  a  narrow,  spatulate,  fleshy  lobe  arising  near  the  inter- 
ruption ;  head  small 90 

Prolegs  without  a  fleshy  lobe  near  the  middle  of  the  band  of 
hooks 91 

90.  Head  about  half  as  wide  as  the  body;  body  bearing  a  considerable 

amount  of  secondary  hair RIODINIDiE 

Head  smaller,  rarely  more  than  one-third  as  wide  as  the  body; 
secondary  hair  less  prominent;  body  short  and  broad,  more  or 
less  slug-like,  with  the  legs  and  prolegs  very  short. 

LYCENIDiE 

91.  Prothorax  above  bearing  an  eversible,  forked  scent  gland;  gland 

when  retracted  showing  as  a  groove;  body  not  hairy  or  spiny, 

but  sometimes  bearing  fleshy  filaments 92 

Prothorax  without  a  scent  gland 93 

92.  Setse  minute,  not  borne  on  tubercles  or  warts  (except  in  the  early 

stages)    PAPILIONID.E 

Setse  well  developed;  some  warts  present PARNASIIDiE 
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s 

93.  Head  and  body  entirely  without  spines,  high  tubercles  or  fleshy 

filaments 94 

Spines,  high  tubercles  or  fleshy  filaments  well  developed  on  the 
body;  when  reduced,  large  spines  or  tubercles  are  present  on 
the  head 97 

94.  Anal  plate  rounded,  entire 95 

Anal  plate  bifurcate  at  tip,  bearing  two  distinct  processes. 

SATYRIDai 

95.  Prolegs  with  only  a  single  row  of  hooks,  forming  a  curved  band.  96 
Prolegs  with  reduced  hooks  on  the  outer  side  in  addition  to  the 

well  developed  band;  head  small;  setae  never  borne  on  promi- 
nent warts LIBYTHEID.ffi 

96.  Head  noticeably  larger  than  the  prothorax  . . .  .  NYMPH ALID2E 
Head  smaller  than  the  prothorax;  setae  usually  borne  on  promi- 
nent warts  ASCIIDiE 

97.  Mesothorax  and  sometimes  several  other  segments  bearing  fleshy 

filaments;  secondary  setae  short  and  confined  to  the  prolegs. 

DANAIDiE 
Body  without  fleshy  filaments 98 

98.  Body  spines  slender,  at  least  twelve  times  as  long  as  wide;  those 

on  the  abdomen  as  long  as  the  width  of  the  mesothorax;  each 
abdominal  segment  with  three  lateral  spines  but  no  median 

ones  above EUEIDID-ffi 

Body  spines,  if  present,  not  so  slender;  those  on  the  abdomen 
shorter  than  the  width  of  the  metathorax;  median  spines 
usually  present  on  the  dorsum NYMPHALID.ffi 
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ORDER  DIPTERA 

(ANTLIATA,  HALTER  AT  A,  HALTERIPTERA; 
H  AUSTELL  AT  A) 
Minute  to  moderate-sized,  rarely  large  (over  one  inch)  insects, 
usually  with  good  powers  of  flight:  head  usually  vertical,  freely  mov- 
able; antenna?  variable,  comprising  either  many  similar  joints  or 
frequently  only  three,  the  last  joint  sometimes  annulated,  sometimes 
provided  with  a  sensory  style  or  arista  as  a  phyletic  adaptation  of  the 
original  terminal  joints;  mouthparts  suctorial,  incapable  of  mastica- 
tion, usually  constructed  for  lapping,  sometimes  for  piercing;  both 
prothorax  and  metathorax  small  and  fused  with  the  prominent  meso- 
thorax;  only  the  mesothoracic  pair  of  wings  developed,  the  veins  and 
crossveins  not  numerous,  hind  wings  replaced  by  small  knobbed  struc- 
tures (halteres),  rarely  wings  vestigial  or  even  absent;  legs  usually 
alike,  the  tarsi  regularly  five-jointed.  Metamorphosis  complete,  the 
larvse  wholly  unlike  the  adults;  larvae  almost  always  legless  maggots 
or  grubs,  never  with  true  jointed  legs,  frequently  with  indistinct  head 
and  retracted  mouthparts;  pupse  with  the  appendages  more  or  less 
adherent,  the  body  either  free  or  entirely  encased  in  a  seed-like  capsule 
(puparium)  formed  of  the  indurated  last  larval  moult.  Food  habits 
highly  variable.  Flies,  Mosquitoes,  Gnats,  Midges. 

Adults 
1.   Winged,  i.e.  wings  functionally  developed,  the  insect  capable  of 

flight 2 

Wingless,  or  with  vestigial  or  abortive  wings,  incapable  of  func- 
tioning for  flight  (Figs.  662-678) 141 
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Antennae  generally  longer  than  the  thorax,  usually  consisting  of  a 
flagellum  of  6  to  16,  rarely  up  to  39,  nearly  similar  free  joints 
in  addition  to  the  two  basal  joints  (Fig.  465a),  rarely  with  a 
differentiated  style  or  bristle,  sometimes  (e.g.  Bibio,  Fig.  465d; 
Simulium,  Fig.  465b;  Anisopus,  Fig.  465e)  the  flagellar  joints 
are  crowded  together;  anal  cell  (cell  Cu)  widely  open,  rarely 
narrowed  in  the  margin  of  the  wing,  discal  cell  usually  absent, 
"second"  vein  (R2-1.3)  sometimes  forked;  calypters  absent; 
palpi  usually  elongate,  hanging  downward  and  normally  com- 
prising 4  or  5  joints;  body  very  rarely  with  bristles;  pleural 
suture  usually  extending  nearly  straight  between  root  of  wing 
and  middle  coxa?.    (Suborder  NEMATOCERA) 3 


B 

C 

465 

Fig.  465.    Nematocerous  Antennae 

A,  Perrisia  (Verrall)  Cecidomyiidse;  B,  Simulium  (Lugger)  Simuliidae;  C, 
Ceroplatus  (Johannsen)  Ceroplatidse;  D,  Bibio  (Verrall)  Bibionidee; 
E,  Anisopus  (Verrall)  Anisopodidae. 

Antennae  shorter,  usually  three-jointed,  the  third  joint  occasion- 
ally complex,  with  more  or  less  distinct  annulations  (Fig. 
518b-e),  or  bearing  a  differentiated  style  (Fig.  518  f,  g)  or 
arista  (Fig.  556),  in  Rhachicerinae  the  third  joint  divided  into 
about  25  segments  (Fig.  518a);  anal  cell  (Cu)  distally  narrowed 
or  closed,  sometimes  retracted  and  very  short,  or  even  absent, 
discal  cell  usually  present,  "  second  "  vein  (R2+3)  never  fur- 
cate; palpi  short,  one-  or  two-jointed,  projecting  forward; 
pleural  suture  between  root  of  wing  and  middle  coxae  twice 

bent  at  sharp  angles.    (Suborder  BRACHYCERA) 32 

3.  Mesonotum  with  a  more  or  less  distinct  V-shaped  transverse 
suture  beginning  on  each  side  in  front  of  root  of  wings,  the 
pointed  middle  part  close  to  the  scutellum  (Fig.  472);  post- 
pronotum  well  developed;  female  with  a  conical,  generally  pro- 
truding, chitinized  ovipositor;  male  genitalia  usually  enlarged; 
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males  dichoptic,  eyes  rounded,  not  excised  at  antennae;  legs 
very  long  and  slender,  easily  breaking  from  the  body  at  the 
trochanters;  costa  encompassing  wing,  nine  or  more  veins 
terminating  in  wing-margin,  subcosta  long,  ending  beyond 
middle  of  wing.    (Superfamily  TIPULOIDEA) 4 

Mesonotum  without  such  a  transverse  V-shaped  suture,  a  distinct 
but  interrupted  suture  present  only  in  Blepharoceratidse  which 
have  less  than  nine  veins  ending  in  the  wing-margin;  no  discal 
cell 9 

Radius  with  five  branches  all  ending  in  the  wing-margin,  subcosta 
furcate  at  its  extremity,  Sc2  appearing  like  a  crossvein  ending 
in  Ri;  first  basal  cell  closed  at  middle  of  wing,  second  basal  cell 
distinctly  shorter;  one  anal  vein.  (Tanyderus,  neotrop.; 
Peringueyomyina,  ethiop.;  Protoplasa,  nearc.  (Fig.  466)). 

TANYDERID-ffi 


*1  Cui  "4       "3 

Figs.  466-468.    Tanyderidse,  Trichoceratidse,  Cylindrotomidae 

466.  Protoplasa,  wing  (Alexander)  Tanyderidse. 

467.  Paracladura,  wing  (Edwards)  Trichoceratidse. 

468.  Cylindrotoma,  wing  (Alexander)  Cylindrotomidae. 


Radius  with  only  three  or  four  branches  ending  in  wing-margin; 
basal  cells  long,  nearly  always  ending  distinctly  beyond  middle 
of  wing  and  coextensive  or  nearly  so,  or  the  second  longer  than 
the  first;  an  accessory  or  marginal  cell  commonly  present  in 
front,  of  the  end  of  the  first  basal  cell,  formed  by  the  erect  or  re- 
flexed  shortened  R2  or  R2-1-3  located  near  the  end  of  Ri 5 

R5  apparently  simple  (Fig.  467),  R4  in  closer  association  with  R3 
than  with  R5;  two  distinct  anal  veins  reaching  hind  margin  of 
wing;  discal  cell  usually  present  at  end  of  first  basal  cell;  em- 
podium  present,  pulvilli  absent 6 

R4  and  R6  stalked  together  (Fig.  474) ;  one  distinct  anal  vein  reach- 
ing hind  margin;  no  discal  cell  formed  between  the  branches 
of  media;  a  longitudinal  fold  in  the  wing-membrane  crossing 
anterior  crossvein;  ocelli  absent;  mesonotal  suture  not  deep; 
empodium  minute,  pulvilli  present.    (LIRIOPEIDAE). 

PTYCHOPTERIDiE 
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a. 


Antennse  16-jointed;  fourth  vein  forked  as  Mi  and  M2;  legs  not 
banded.    (Ptychoptera  (=Liriope)  (Fig.  474),  widespr.). 

PTYCHOPTERIN^l 

Antennse  20-jointed;  fourth  vein  simple  as  Mi+2;  legs  banded 
with  black  and  white.  (Bittacomorpha  (Fig.  475),  Bittaco- 
morphella,  nearc.)    BITTACOMORPHIN^ 


Figs.  469-475.    Tipulidse,  Limoniidse,  Ptychopteridse 

469.  Limnophila,  wing  (Alexander)  Limoniidse. 

470.  Tipula,  wing.  Tipulidse. 

471.  Dolichopeza,  wing  (Alexander)  Limoniidse. 

472.  Tipula,  female.  Tipulidse. 

473.  Tipula,  profile  of  head,  showing  palpus  (Alexander)  Tipulidse. 

474.  Ptychoptera,  wing  (Alexander)  Ptychopteridse. 

475.  Bittacomorpha,  wing.  Ptychopteridse. 

6.  Two  or  three  ocelli  present;  last  anal  vein  typically  short,  abruptly 

curving  into  the  anal  angle;  antennal  segmentation  indistinct, 
except  at  base;  one  pair  of  male  claspers.  (Trichocera  (=Pe- 
taurista)  Winter-gnats,  Diazosma,  Nothotrichocera,  Para- 
cladura  (Fig.  476),  mostly  holarc;  Ischnothrix,  Cape  Horn). 

{PETAUR1STIDM) TRICHOCERATID-ffi 

Ocelli  absent;  last  anal  vein  not  retracted;  two  pairs  of  male 
claspers 7 

7.  Last  joint  of  maxillary  palpi  lash-like,  much  longer  than  the  three 

preceding  together;  Sc  ending  in  Ri  by  an  abrupt  curvature 
of  the  tip  but  almost  never  also  in  the  costa  (Fig.  470);  an- 
tenna? usually  with  12  or  13  joints,  rarely  more;  nasus  usually 
distinct.    Many  species,  widespread,  but  principally  holarctic. 

TIPULID-ffi 
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a.  Vein  R2  absent,  or  else  the  second  anal  vein  not  more  than  one- 

third  as  long  as  the  first  anal  vein;  legs  excessively  long  and 
slender.  (Dolichopeza,  Brachypremna,  Megistocera,  Tany- 

premna)    DOLICHOPEZINiE 

Vein  R2  present;  second  anal  vein  one-half  as  long  as  first  anal 
vein ;  legs  relatively  shorter  and  stronger b 

b.  Antennae  verticillate,  i.e.  with  whorls  of  hairs,  flagellum  of  male 

not   pectinate.     (Tipula    (Fig.   472),  Holorusia,   Longurio, 

Nephrotomy  (=  Pachyrrhina)) TIPULIN.ffi 

Antennae  not  verticillate;  flagellum  of  male  antennae  pectinate. 
(Ctenophora,  Xiphosura) CTENOPHORIN.ffi 

Last  joint  of  palpi  shorter  or  not  much  longer  than  the  two  preced- 
ing together;  Sc  ending  in  costa  and  usually  furcate  at  tip,  the 
lower  branch  connecting  as  Sc2  with  Ri  (Fig.  468);  antennae 
6-  to  16-jointed,  rarely  more,  usually  with  14  to  16  joints.  . .  .8 

8.  Tibiae  spurred;  two  branches  of  radius  reaching  margin,  due  to 
the  apparent  fusion  of  Ri  with  R2  +  3,  rarely  R2  and  R3  separate, 
in  which  case  three  branches  of  radius  reach  margin,  Rs  long, 
arising  near  middle  of  wing;  larvae  eruciform.  Principally  hol- 
arctic.  (Cylindrotoma  (Fig.  468),  Liogma,  Triogma,  Phal- 
acrocera;  Stibadocera,  oriental)  .  . .  .  CYLINDROTOMID^I 
Four  branches  of  radius  reaching  margin,  if  but  three  branches 
reach  margin  Ri  ends  in  costa  and  Rs  usually  arises  beyond 
middle  of  wing.  A  large,  cosmopolitan  family.  (LIMN0B1IDJE). 

LIMONIID-ffi 

a.  Tibiae  spurred  at  tip b 

Tibiae  not  spurred  at  tip d 

b.  Antennae  six-  to  ten-jointed.     (Hexatoma,    mainly   European; 

Eriocera,  Penthoptera) HEXATOMIIN^l 

Antennae  with  more  than  ten  joints c 

c.  Sc2  located  beyond  origin  of  Rs  (if  before,    Ula,  the  wings  are 

pubescent).    (Limnophila  (Fig.  469),    Adelphomyia,    Epi- 
phragma,  Ula,  Ulomorpha,  widespr.)   .  .  LIMNOPHILINJE 
SC2  located  before  origin  of  Rs;  wings  glabrous.     (Pedicia,  Di- 
crandta,  Rhaphidolabis,  Tricyphdna,  mainlv  nearc). 

*  PEDICIIN5I 

d.  Radius  with  four  branches  reaching  margin.   (Erioptera,  Cladura, 

Gnophomyia,  Helobia,  Molophilus   Trimicra). 

ERIOPTERIN^5 
Radius  with  three  branches  reaching  margin e 

e.  Antennae  14-jointed;  claws  with  teeth  on  lower  side.    (Limonia, 

1803   (  =  Limnobia.   1818),   Dicranomyia,   Discobola,     Gera- 
nomyia,  Rhipidia) LIMONIIN^ 
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Antennae  usually  16-jointed,  rarely  12-jointed  (Toxorhina)  or  15- 
jointed  (Elephantomyia) ;  tarsal  claws  usually  without  teeth 
beneath.  (Antocha,  Atarba,  Dicranoptycha,  Rhamphidia, 
Teucholabis) ANTOCHIN-ffi 

9.  Wing  membrane  with  a  secondary  venation  due  to  creases  from 
the  folding  of  the  wing  in  the  pupa;  legs  long  and  slender; 
hygrophilous  species,  frequenting  swift-running  streams,  where 

their  larvae  live 10 

Wings  without  an  extensive  secondary  venation 11 


Blepharoceratidse,  Deuterophlebiidae 


476.  Deuterophlebia  (Edwards)  Deuterophlebiidae. 

477.  Hammatorrhina,  wing  (Bezzi)  Blepharoceratidse. 

478.  Blepharocera,  wing  (Comstock)  Blepharoceratidse. 

479.  Paltostoma,  wing  (Williston)  Blepharoceratidse. 

480.  Bibiocephala  (Cole)  Blepharoceratidse. 

481.  Edwardsina,   wing  (Alexander)  Blepharoceratidse. 


10.  Wrings  large,  densely  covered  with  fine  hairs,  true  veins  almost 
absent  but  an  elaborate  fan-like  development  of  secondary 
folds  present;  antennae  excessively  long,  six-jointed;  ocelli 
and  mouthparts  absent.    (Deuterophlebia,  India  (Fig.  476)). 

DEUTEROPHLEBIID5I 
Secondary  venation  forming  a  delicate  network  like  spider  web- 
bing, in  addition  to  the  primary  veins;  mesonotum  with  a  V- 
shaped  suture;  ocelli  and  mouthparts  present;  eyes  usually 
divided  horizontally  into  two  parts  by  an  unfaceted  stripe; 
hind  coxae  broadly  attached  to  thorax.  Widespread,  mainly 
holarctic  and  neotropical.    {ASTHENIDjE,  LIPONEURID&). 

BLEPHAROCERATIDiE 
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a.  Wings  with  M3  arising  from  middle  of  upper  branch  of  cubital  fork 

(M4)  (Fig.  481),  m-cu  crossvein  present  and  almost  in  transverse 
alignment  with  r-m  crossvein  and  the  short  angulate  bases  of  R4+5 
and  Rs,  a  long  spur  from  Rs  projecting  basal  to  the  angulation, 
radius  f our-branched ;  front  trochanters  scarcely  half  as  long  as 
coxae.  (Edwardsina,  neantarc.  (Fig.  481)).  EDWARDSIN.® 
Wing  with  M3  free  or  absent,  when  present  disconnected  from  the 
other  veins;  if  m-cu  crossvein  is  present  it  is  not  in  alignment 
with  the  angulations  of  the  branches  of  the  radius,  Ra  without 
basal  spur;  front  trochanters  nearly  as  long  as  coxae b 

b.  Fourth  vein  bifurcate,  the  lower  branch  (M3)  disconnected  from 

the  upper  (M]+2);  second  and  third  veins  subequal  in  length, 
usually  arising  separately  from  the  cell;  eight  veins  reaching 
margin.  (Blepharocera  (Fig.  478),  Bibiocephala  (Fig.  480), 
Liponeura,  Philorus,  holarc.)  ....  BLEPHAROCERATIN.ffi 
Fourth  vein  (Mi+3)  simple;  R>  short  or  absent c 

c.  Labial  palpi  small,  usually  oval  and  pubescent,  much  shorter  than 

basal  part  of  labium,  if  somewhat  longer  the  palpi  are  rigid 
and  the  whole  labium  is  reduced;  third  vein  forked,  i.e.  the 
second  vein  (R2  +  3)  short,  arising  from  the  third  vein  (R4  +  5) 

near  its  tip;  seven  veins  reaching  margin d 

Labial  palpi  very  long,  slender,  bare,  usually  curled  outwardly; 
basal  part  of  labium  also  long;  maxillary  palpi  one-jointed; 
no  macrotrichia  on  Rr,  Rs  forked  near  tip,  or  simple,  or  absent; 
only  five  or  six  veins  reaching  margin.  (Apistomyia,  widespr. ; 
Hammatorrhina  (Fig.  477),  Ind. ;  Neocurupira,  Peritheates, 
Austr.)  APISTOMYIN-ffi 

d.  Hind  tibia?  spurred;  claws  of  both  sexes  similar;  female  with 

strong  mandibles.  (Paltostoma  (Fig.  479),  Curupira,  Kel- 
loggina,  Limonicola,  neotrop.)  .  . .  PALTOSTOMATIN51 
Hind  tibise  without  spurs;  male  holoptic,  claws  wanting;  female 
dichoptic,  claws  dentate,  mouthparts  atrophied.  (Hapalothrix, 
Eur.) HAPALOTRICHIN-ffi 

11.  Costa  continuing  around  the  wing-margin,  although  often  weaker 

along  hind  margin 12 

Costa  disappearing  beyond  tip  of  wing 17 

12.  At  least  nine  veins  reaching  wing-margin 13 

Less  than  nine  veins  terminating  in  the  margin  of  the  wing;  often 

holoptic 16 

13.  Wing-veins,  including  hind  margin,  very  hairy  or  scaly  (Figs. 

484,  490);  body  and  legs  hairy  or  scaly;  ocelli  absent 14 

Veins  not  fringed  with  flat  scales;  body  and  legs  not  scaly;  sub- 
costa  ending  in  costa  at  or  beyond  middle  of  wing;  dichoptic; 
legs  long  and  slender 15 
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14.  Wings  short  and  broadly  ovate  or  pointed  (Fig.  484),  held  sloping 
roof-like  against  the  body  when  at  rest,  no  crossveins  except 
sometimes  near  base,  Sc  very  short,  weak,  ending  free,  radius 
usually  five-branched;  tibiae  without  apical  spurs;  second  an- 
tennal  joint  not  enlarged;  small,  apparently  robust  species 
with  densely  hairy  body,  legs  and  wings;  widespread,  mostly 
in  warm  or  temperate  regions.  Moth-flies.  ..  .PSYCHODIDiE 


Figs.  482-486.    Psychodidae 

482.  Bruchomyia,  wing  (Alexander)  Psychodidae. 

483.  Sycorax,  wing  (Eaton)  Psychodidae. 

484.  Pericoma,  wing.   Psychodidse. 

485.  Psychoda  (Cole)  Psychodidae. 

486.  Phlebotomus,  wing  (Alexander)  Psychodidae. 


a. 


Radial  sector  with  four  branches  (Figs.  482,  486) b 

Radial  sector  with  three  branches,  Sc  short  and  apically  erect. 
(Trichomyia,  Sycorax  (Fig.  483)) TRICHOMYIIN^I 

Distal  section  of  Cui  elongate,  extending  generally  parallel  to  M4, 
cell  M4  about  equal  to  cell  M3  along  the  wing-margin,  Sc  re- 
duced. (Psychoda  (Fig.  485),  Maruina,  Pericoma  (Fig. 
484),  Telmatoscopus,  termitadelphus)  .   PSYCHODIN^: 

Distal  section  of  Ciu  short,  bent  toward  the  axilla,  cell  M4  at  wing- 
margin  at  least  as  wide  as  cell  Cu,  Sc  long,  Sc2  and  usually  Sci 
preserved 7 c 

Radial  sector  pectinately  four-branched;  mouthparts  of  female 
elongate,  formed  for  sucking  blood.  Sand-flies.  (Phlebotomus 
(Fig.  486))   PHLEBOTOMIN.E 

Radial  sector  dichotomously  four-branched;  mouthparts  not 
formed  for  sucking  blood.  (Bruchomyia  (Fig.  482),  Nemo- 
palpus,   neotrop.).     (NEMO  PALPI 'NM). 

BRUCHOMYIIN^I 
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Wings  longer  and  narrow  (Fig.  490),  not  held  sloping  against  the 
sides  of  the  body,  wing-margin  and  veins  scaly,  Sc  ending  in 
costa  beyond  middle  of  wing,  radius  four-branched;  antennae 
of  male  usually  feathered  with  long  hairs;  second  antennal 
joint  enlarged:  slender  species,  usually  with  long,  moderately 
hairy  or  scaly  legs.  In  all  regions,  many  species. .  CULICIDiE! 

a.  Proboscis  short,  not  fitted  for  piercing;  wings  hairy,  scaled  only  at 

margin;  mesosternum  without  ridge;  sternopleura  divided  by 
transverse  suture;  lateral  sclerite  of  metasternum  much  reduced, 
not  triangular  (Fig.  488).  (Corethra  (  =  M6chlonyx),  Chao- 
borus   (=Sayomyia),   Eucorethra   (  =  Pelorempis).      (CHAO- 

BORIDjE  or  CHAOBORINM) CORETHRINiE 

Proboscis  much  longer  than  head,  firm,  of  female  adapted  for 
piercing;  wings  always  fully  scaled;  mesosternum  ridged;  sterno- 
pleura not  divided  by  transverse  suture  (except  Uranotaeniini, 
Fig.  487) ;  lateral  sclerite  of  metasternum  forming  a  triangular 
piece  between  the  bases  of  middle  and  hind  coxae b 

b.  Palpi  of  female  more  than  one-third  as  long  as  proboscis ;  abdomen 

sometimes  without  scales;  scutellum  crescent-shaped,  with 
marginal  bristles  evenly  distributed:  larva  without  respiratory 
siphon,  resting  horizontally  at  surface  of  water;  eggs  provided 
with  lateral  floats.    (Anopheles  (Malaria  mosquitoes)). 

ANOPHELIN-ffi 

Palpi  of  female  less  than  one-third  as  long  as  proboscis ;  abdomen 

always  scaled:  larva  with  well  developed  respiratory  siphon; 

eggs  without  lateral  floats c 

c.  Scutellum  evenly  rounded;   clypeus  much  broader  than  long; 

calypteres  not  ciliated;  bright-scaled,  day-flying,  not  blood- 
sucking. (Megarhinus) MEGARHININ^I 

Scutellum  trilobed,  with  marginal  bristles  only  on  the  lobes.  . .  .d 

d.  Base  of  hind  coxa  in  line  with  upper  margin  of  lateral  metasternal 

sclerite  which  is  a  small  triangular  piece  located  between  bases 
of  middle  and  hind  coxae:  day-fliers.  (Sabethes,  Goeldia, 
Joblotia,  Limatus,  Menolepis,  Wyeomyia).  SABETHIN.ffi 
Base  of  hind  coxa  distinctly  below  upper  margin  of  lateral  meta- 
sternal sclerite;  body  scales  usually  sparse  and  rarely  with 

metallic  colors:  disease-bearing  or  obnoxious  mosquitoes e 

e.  Anal  vein  extending  well  beyond  fork  of  cubitus;  wings  villose; 
upper  calypter  usually  ciliated.  (Culex  (C.  quinquefasciatus, 
Filaria  mosquito),  Aedes  {A.  cegypti  (cdlopus)  (=Stego- 
viyia  fasciata),  Yellow-fever  and  Dengue-fever  mosquito), 
Lutzia,  Ochlerotatus,  Orthopodomyia,  Psorophora,  Tse- 
niorhynchus  (  =  Mansonia),  Theobaldia  (  =  Ctdiseta)). 

CULICIN-ffl 
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Anal  vein  ending  opposite  or  before  fork  of  cubitus;  wings  not 
villose;  calypteres  not  ciliate.    (Uranotsenia  (Fig.  4S7)). 

URANOT-ffiNIINiE 

15.  Radius  with  four  nearly  parallel  curving  branches  (Fig.  489), 
the  second  vein  (R3+4)  strongly  arched,  R5  ending  beyond  apex 
of  wing;  basal  cells  reaching  distinctly  beyond  middle  of  wing, 
coextensive;  ocelli  absent;  joints  of  flagellum  of  antennae  in- 
distinctly separated.  Few  species,  widespread,  but  mostly 
holarctic.  (Dixa  (Fig.  489);  Microdixa,  Eur.;  Neodixa,  N. 
Zeal.) DIXID^ 


487 


A,     C, 


n,.4 


488 


Figs.  487-490.     Culicidae,  Dixidae 


490 


487.  Uranotaenia,   side  view  of  thorax  (Dyar  and  Shannon)   Culicidae. 

1,  sternopleura ;  2,  mesepimeron;  3,  merite  of  middle  coxa;  A,  front 
coxa;  B,  middle  coxa;  C,  hind  coxa. 

488.  Eucorethra,  side  view  of  thorax  (Dyar  and  Shannon)  Culicidae.   Expla- 

nation of  parts  same  as  for  Fig.  487. 

489.  Dixa,  wing.  Dixidae. 

490.  Culex,  wing.  Culicidae. 

Radius  with  three  to  five  branches  (Fig.  492),  the  second  vein 
ending  before  apex  of  wing;  basal  cells  usually  not  extending 
beyond  middle  of  wing,  the  second  basal  cell  always  shorter 
than  first;  ocelli  well  developed;  antennse  8-  to  18-jointed,  the 
joints  distinctly  separated.    Rare.    (Hesperinus    (Fig.   492); 

Cramptonomyia,  western  nearc.) HESPERINIDwflE 

16.  Antennas  composed  apparently  of  two  thick  basal  joints  and  a 
terminal  nine-  or  ten-jointed  arista;  wings  with  seven  longi- 
tudinal veins  (Fig.  493),  media  unbranched,  both  basal  cells 
closed;  both  sexes  holoptic,  ocelli  absent.  Small,  rare,  wood- 
land species,  occurring  in  Europe,  North  America  and  the 
Canary  Islands.  (Thaumalea  (  =  Orphnephila)  (Fig.  493), 
Androprosopa).    {ORPHNEPHILIDA). .  THAUMALEID^l 
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Antennae  long,  composed  of  10  to  36  cylindrical  or  bead-like  joints; 
wings  with  greatly  reduced  venation  (Figs.  494-496).  (ITO- 
N1DIBM) CECIDOMYIID-ffi 

a.  Wings  broad,  with  three  or  at  most  six  longitudinal  veins,  some- 
times media  and  cubitus  branches  stalked,  crossveins  appar- 
ently wanting;  abdomen  not  swollen;  eyes  round  or  reniform, 
sometimes  with  confluent  projections  above  antennae:  delicate, 
often  minute  species.  Gall  gnats;  widespread,  principally 
holarctic   b 


496 


cm    m« 


Figs.  491^196.    Pachyneuridse,  Hesperinidse,  Thaumaleidse, 

Cecidomyiidae 

491.  Axymyia,  wing  (Edwards)  Pachyneuridse. 

492.  Hesperinus,  wing  (Johannsen)  Hesperinidae. 

493.  Thaumalea,  wing  (Williston)  Thaumaleidae. 

494.  Mayetiola.  Cecidomyiidae. 

495.  Hormosomyia  (Cole)  Cecidomyiidae. 

496.  Lestremia,  wing  (Kieffer)  Cecidomyiidae. 


Wings  much  atrophied  (Fig.  670)  crumpled,  with  two  longitudinal 
and  two  crossveins ;  first  five  segments  of  abdomen  enormously 
swollen,  the  apical  four  segments  small  and  slender,  forming  a 
post-abdomen;  eyes  confluent  above,  separated  below  antennae: 
adults  found  exclusively  in  nests  of  termites.  (Termitomastus 
(Fig.  670),  South  America).   (See  couplet  147). 

TERMITOMASTIN^l 

Wing-membrane  peculiarly  pubescent,  the  hairs  (macrotrichia) 
directed  toward  base  of  wing;  tarsi  five-jointed c 

Wing-membrane  with  simple  microscopic  pubescence;  metatarsus 
longer  than  following  joint,  or  the  tarsi  with  less  than  five 
joints;  ocelli  absent;  media  wanting  or  represented  by  a  fold. 
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(Heteropeza,    Brachyneura,    Lasiopteryx,    Miastor,    Oli- 
garces)   HETEROPEZIN.ffi 

c.  Media  (Mi  +  2)  forked  or  simple,  radial  sector  present  but  some- 
times crowded  close  to  costa;  ocelli  present;  metatarsus  longer 
than  following  joint.  (Lestremia  (Fig.  496),  Campylomyza, 
Hormosomyia   (Fig.  495),    Micromyia,    Monardia,    Prio- 

nellus,  Strobliella) LESTREMIIN^S 

Media  with  anterior  branch  (Mi +3)  wanting,  M3+4  absent  or  repre- 
sented by  a  fold;  ocelli  absent;  metatarsus  much  shorter  than 
following  joint;  antennal  joints  with  whorls  of  looped  threads, 
or  sometimes  with  horseshoe-like  appendages.  (Cecidomyia 
(  =  Itonida),  Asphondylia,  Asteromyia,  Colpodia,  Con- 
tarinia  (C.  johnsoni,  Grape  blossom-midge;  C.  pyrivora,  Pear 
midge),  Dasyneura  (D.  rhodophaga,  Rose  midge;  D.  trifolii, 
Clover  leaf  midge),  Diarthronomyia  (D.  hypogcea,  Chrys- 
anthemum gall-midge),  Dipldsis,  Lasioptera,  Phytophaga 
(P.  (Mayetlola)  destructor,  Hessian  flv,  Fig.  494),  Rhabdo- 
phaga) .   CECIDOMYliN^! 

17.  Discal  cell  present  in  middle  of  wing  contiguous  to  end  of  basal 

cells  (Fig.  500),  media  four-branched,  eight  veins  reaching  wing- 
margin;  ocelli  present;  dichoptic;  antennae  12-  to  16-jointed; 
pulvilli  wanting,  but  empodium  pulvilliform.  Widespread,  not 
many  species.  (Anisopus  (  =  Rhyphm,  =  Phryne)  (Figs.  465e, 
500),  Lobogaster,  Olbiogaster) /  (PHRYNEID^,  RHYPH- 

IDvE)   ANISOPODID.® 

Wings  without  a  discal  cell  formed  between  branches  of  the  usu- 
ally petiolate  media 18 

18.  Ocelli  present,  sometimes  the  lateral  ocelli  next  to  the  eyes  and  the 

middle  one  vestigial  or  absent 19 

Ocelli  absent  or  at  most  vestigial;  coxae  not  lengthened 30 

19.  Second  basal  cell  present  (Fig.  501),  usually  longer  than  the  first 

basal  and  attaining  middle  of  wing  (shorter  than  first  in  Plecia 
(Fig.  499)  which  has  third  vein  furcate),  anterior  veins  strong; 
pulvilli  present;  antennae  usually  shorter  than  thorax,  rather 
stout,  without  constrictions  between  joints;  male  holoptic,  eyes 
large  and  divided  into  upper  and  lower  parts;  palpi  four- join  ted. 
Widespread,  mostly  holarctic.    March  flies BIBIONIDiE 

a.   Third  vein  furcate.   (Plecia  (Fig.  499),  Penthetria). 

PLECIIN^S 
Third  vein  simple.    (Bibio  (Fig.  501),  Bibiddes,  Dilophus). 

BIBIONINiE 
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Second  basal  cell  imperfectly  separated  from  first  (i.e.  base  of 
media  weak  or  undeveloped),  or  apically  open,  or  very  short, 
never  longer  than  first  basal    cell;    pul villi    absent    or   very 

minute 20 

20.  At  least  the  four  posterior  tibiae  without  apical  spurs  (Fig.  498) ; 
coxa?  short,  much  less  than  half  the  length  of  femora;  antenna? 
short  and  robust,  10-  or  11-jointed,  the  middle  joints  shorter 
than  broad;  anterior  veins  strong,  crowded  close  to  costa,  other 
veins  weak  and  inconspicuous,  m-cu  crossvein  absent;  eyes 
contiguous  or  nearly  so;  palpi  one-jointed.  Minute  species, 
mostly  holarctic SCATOPSIDiE 


Sc      ft. 


500  "*"  J      ) 

Figs.  497-501.     Scatopsidae,  Bibionidae,  Anisopodidae 

497.  Canthyloscelis,  wing  (Edwards)  Scatopsidae. 

498.  Scatopse  (Cole)  Scatopsidae. 

499.  Plecia,  wing.    Bibionidae. 

500.  Anisopus,  wing.   Anisopodidse. 

501.  Bibio,  male.  Bibionidae. 


a.  Third  vein  forked,  i.e.  R3  arising  from  R5,  costa  reaching  much 

beyond  R5.    (Corynoscelis,   Synneuron,   holarc;   Canthy- 
loscelis (Fig.  497),  Austr.)  CORYNOSCELIN.ffi 

Third  vein  (Rs)  simple;  costa  scarcely  continued  beyond  third 
vein    b 

b.  Holoptic,  face  narrow;  front  tibiae  without  apical  spine;  mesono- 

tum  not  elevated  in  front.   (Scatopse  (Fig.  498)',  Aldrovandi- 
ella,  Anapausis,  Reichertella,  Rhegmoclema,  Swammer- 

damella) SCATOPSIN.ffi 

Dichoptic,  face  rather  broad;  front  tibiae  ending  in  a  spine;  meso- 
notum  elevated  in  front.   (Aspistes,  Arthria).      ASPISTIN^E 

All  tibiae  with  apical  spurs   (compare  Fig.    502);  coxae  longer, 
usually  about  half  the  length  of  femora 21 
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21.  Radial  sector  with  three  branches,  i.e.  second  longitudinal  vein 

forked,  the  second  vein  (R2  +  3)  arising  from  the  third  (R5)  at 
or  before  the  anterior  crossvein  (r-m)  (Fig.  491);  antennae  15- 
jointed,  the  joints  longer  than  wide;  male  dichoptic;  coxae  not 
lengthened.     (Pachyneura,   palaearc;   Axymyia   (Fig.  491), 

nearc.) PACHYNEURID-ffi 

Radial  sector  with  two  branches 22 

22.  Second  basal  cell  apically  widely  open,  the  posterior  branch  of  the 

media  when  complete  arising  from  the  cubitus  usually  near  the 
base,  anal  vein  incomplete,  not  reaching  margin  of  wing  (see 

Fig.  504) •  •  •  23 

Second  basal  cell  closed  (see  Fig.  506),  the  apparent  crossvein  (i.e. 
the  angular  origin  of  M4)  sometimes  located  close  to  base  of 
wing  (Fig.  507),  or  the  media  and  cubitus  coalescent  where  the 
crossvein  usually  is  located,  or  when  the  basal  section  of  M 
is  wanting,  the  media  appears  to  arise  from  Cui;  anal  vein 
reaching  margin  at  least  as  a  fold 25 

23.  Anterior  branch  (R2  +  3)  of  radial  sector  abruptly  extending  to  Ri, 

appearing  like  an  extra  crossvein  closing  the  small  rectangular 
or  trapezoidal  cell  Ri  (Fig.  503);  Sc  usually  reaching  cell  Ri; 
ocelli  usually  remote  from  eye-margin;  microscopic  hairs  of 
wing-membrane  typically  irregularly  scattered  or  the  wings 
pubescent.  Many  genera;  Europe,  America,  Australia.  (Scio- 
phila  (Fig.  503),  Diomonus,  Dziedzickia,  Monoclona,  My- 
comyia,  Neoempheria,  Polylepta,  Stenophragma). 

SCIOPHILID.ffi 

Radial  sector  not  branched,  the  cell  Rx  open  to  the  wing-margin; 

Sc  usually  vestigial;  microscopic  hairs  of  wing-membrane  seri- 

ately  arranged 24 

24.  Coxae  much  elongated,  fully  half  the  length  of  femora;  r-m  cross- 

vein  usually  distinctly  angulated  from  the  second  section  of 
radial  sector  (Fig.  505) ;  cubitus  usually  formed  and  long  petio- 
late,  rarely  simple;  eyes  oval  or  reniform  but  without  bridging 
projections  above  antennae;  palpi  4-  or  5-jointed;  prothorax 
with  bristles.  The  dominant  family  of  Fungus-gnats.  Wide- 
spread. {FUNGIVORIDM) MYCETOPHILID-ffi 

a.   Ri  and  Rs  running  separately  to  base  of  wing,  traces  of  base  of 
R2  + 3  present.  (Lygistorrhina,  Austr.). 

LYGISTORRHININ-ffi 

Rs  arising  from  R]  well  beyond  base  of  wing,  or  base  of  Rs  wanting; 

R2  +  3  not  present b 
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b.  Antennse  inserted  plainly  above  middle  of  head;  pronotum  with- 
out bristles;  occiput  flattened,  orbital  bristles  seriate;  media 
with  only  apica  disconnected  parts  present.   (Manota,  holarc). 

MANOTIN-ffl 
Antennse  inserted  at  middle  of  head;  pronotal  bristles  developed; 
occiput  convex,  orbital  bristles  not  seriate;  base  of  media  de- 
veloped, at  most  the  forward  branch  interrupted.  (Myceto- 
phila  (Fig.  502),  Acnemia,  Allodia,  Boletina  (Fig.  505), 
Cordyla,  Docosia,  Dynatosdma,  Exechia,  Gnoriste,  Leia 
(=  Ncoglaphyroptcra),  Phrdnia,  Phthinia,  Rhymdsia,  Tri- 
chonta,  Zygomyia.)  MYCETOPHILIN-ffi 


504 

Figs.  502-505.    Mycetophilidse,  Sciophilidae,  Sciaridae 

502.  Mycetophila  (Johannsen)  Mycetophilidse. 

503.  Sciophila,  wing  (Johannsen)  Sciophilidae. 

504.  Sciara,  wing  (Johannsen)  Sciaridse. 

505.  Boletina,  male  (Cole)  Mycetophilidse. 

Coxse  not  greatly  elongated,  somewhat  less  than  half  the  length 
of  the  femora;  r-m  crossvein  appearing  like  a  continuation  of 
the  strong  second  section  of  the  radial  sector  (Fig.  504),  pos- 
terior veins  weak,  cubitus  forked  near  base  of  wing;  eyes  more 
or  less  completely  connected  by  a  narrow  projection  above  base 
of  antennse;  palpi  3-,  2-,  or  1-jointed.  Cosmopolitan.  (L  YCORI- 
IDM) SCIARID^I 

a.  Third  vein  forked.    (Cratyna) CRAT YNIN.ffi 

Third  vein  simple b 

b.  Cubitus  and  M4  forking  beyond  origin  of  Mi  +  2.    (Megalosphys, 

Fungivorides,  Phorodonta) MEGALOSPHYINiE 

Cubitus  and  M4  forking  before  or  opposite  origin  of  Mi  +  2 c 

c.  Medial  cell  (between  Mi  and  M2)  not  wider  than  adjacent  cells. 

(Sciara    (=Lycoria)    (Fig.    504),    Epidapus,    Plastosciara, 
Psilosciara) SCIARIN^I 
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Medial  cell  much  wider  than  adjacent  cells;  male  antennae  with 
flagellar  joints  cylindrical  and  long-stalked.  (Zygoneura, 
Eur.)  ZYGONEURINiE 

25.  Second  basal  cell  minute,  much  shorter  than  first  basal  cell  due  to 
the  proximal  location  of  the  apparent  m-cu  crossvein  (Fig.  507), 
radius  three-branched,  the  middle  branch  short  and  commonly 
ending  in  Ri  near  its  tip;  Sc  complete;  basal  and  middle  sections 
of  media  continuous.  (Bolitophila  (Fig.  507),  Bolitophilella). 

BOLITOPHILID^I 
Second  basal  cell  nearly  or  quite  as  long  as  first,  sometimes  con- 
fluent with  it 26 


S— £3 


510^  ■*• 


511  a,  u,  Mi- 


Figs.  506-512.    Mycetobiidae,  Bolitophilidee,  Diadocidiidae, 
Ditomyiidae,  Ceroplatidae,  Macroceratidse 

506.  Palaeoplatyura,  wing  (Johannsen)  Mycetobiidae. 

507.  Bolitophila,  wing  (Johannsen)  Bolitophilidae. 

508.  Macrocera,  wing.    Macroceratidse. 

509.  Mycetobia,  wing  (Johannsen)  Mycetobiidae. 

510.  Diadocidia,  wing  (Johannsen)  Diadocidiidae. 

511.  Ditomyia,  wing  (Johannsen)  Ditomyiidae. 

512.  Ceroplatus,  wing.  Ceroplatidae. 


26.   Radius  three-branched;  if  the  basal  cells  are  coextensive  and  the 
crossveins  transverse  then  the  Sc  meets  the  costa  beyond  the 

basal  fourth  of  the  wing 27 

Radius  two-branched  (Fig.  510);  Sc  short,  evanescent;  basal  cells 
coextensive  and  more  or  less  fused,  the  two  crossveins  in  the 
same  straight  line  perpendicular  to  the  wing-axis;  mesonotum 
with  rows  of  bristles.  Holarctic.  (Diadocidia  (Fig.  510), 
Arachnocampa) DIADOCIDIID^I 
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27.  Anterior  crossvein  (r-m)  present  though  short  (Fig.  509) ;  middle 

branch  of  radius  (R3)  usually  arising  from  the  third  vein  (R5) 
before  the  middle  of  that  vein  and  usually  much  longer  than 

half  of  R5 28 

Anterior  crossvein  (r-m)  obliterated  by  the  coalescence  of  the 
radial  sector  and  the  media  for  a  short  distance  where  the 
crossvein  usually  is;  R3  much  shorter  than  half  of  R5  (Fig. 
508) •  -  29 

28.  Subcosta  short,  evanescent,  ending  free;  pronotum  with  bristles. 

(Ditomyia  (Fig.  511),  Symmerus) DITOMYIID^J 

Subcosta  relatively  long,  reaching  at  least  one-fourth  the  wing- 
length  and  usually  ending  in  the  costa;  pronotum  without 
bristles.  (Mycetobia  (Fig.  509),  Palaeoplatyura  (Fig.  506), 
holarc. ;  Mesdchria,  Seychelles)    M YCETOBIID^5 

29.  Antenna?  short,  usually  thick-set  and  often  flattened;  tibial  bristles 

present  though  usually  small,  posterior  tibise  with  unequal 
apical  spurs;  forks  of  cubitus  evenly  diverging  from  the  be- 
ginning. Europe,  N.  America,  N.  Africa,  Australia.  (Cero- 
platus  (Fig.  512),  Asindulum,  Apemon,  Cerotelion,  Nervi- 
juncta,  Platyura  (=Zelmira).    (PLATYURID^). 

CEROPLATID^I 
Antennas  usually  very  slender,  nearly  as  long  as  or  even  much 
longer  than  the  whole  body;  tibise  without  bristles,  posterior 
tibise  with  subequal  apical  spurs;  forks  of  apparent  cubitus 
(M4  and  CuO  parallel  for  a  short  distance  and  then  diverging. 
(Macrocera  (Fig.  508),  widespr.;  Chiasmoneura,  indo-mal.). 

MACROCERATID-ffi 

30.  Cubital  vein  commonly  forked  near  middle  of  wing  (Fig.  513), 

radial  branches  not  greatly  thicker  than  the  other  veins;  an- 
tenna? of  male  often  with  very  long  plumes  and  of  female 
bead-like;  eyes  separated,  sometimes  males  are  holoptic;  first 

abdominal  segment  without  fringed  flap 31 

Cubitus  forked  at  base,  not  petiolate,  second  basal  cell  open; 
anterior  veins  thick,  others  very  weak  (Fig.  517);  antennae 
about  as  long  as  head,  ten-jointed,  the  flagellar  joints  closely 
united  (Fig.  465b) ;  male  holoptic ;  first  abdominal  tergite  with 
a  conspicuous  fringed  flap-like  scale;  male  metatarsi  usually 
dilated.  Widespread,  mostly  holarctic  and  neotropical.  Black- 
flies,  Buffalo-gnats.    (MELUSINIDsE) SIMULIID51 

a.   Radial  sector  forked,  the  two  branches  close  together;  second  joint 
of  hind  tarsus  without  dorsal  incision,  the  first  joint  apically 
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truncate.    (Prosimulium,  Helodon,  holarc;  Cnephia,  Para- 
simulium,  nearc;  Tseniopterna,  palsearc). 

PROSIMULIIN^l 

Radial  sector  not  forked b 

b.  Hind  metatarsi  apically  truncate,  front  metatarsi  not  broadened .  c 
Hind  metatarsi  roundly  projecting  below  at  apex d 

c.  Second  joint  of  hind  tarsi  without  dorsal  incision.     (Hellichia, 

Astega,  palsearc.)  HELLICHIINiE 

Second  joint  of  hind  tarsi  with  a  deep   incision  on  dorsal  side 
toward  base.    (Ectemnia,  nearc;   Pternaspatha,    neotrop.). 

ECTEMNIIN-ffi 


5c     R,       R, 


515  c, 


Figs.  513-517.    Chironomidse,  Ceratopogonidae,  Simuliidse 

513.  Chironomus,  wing  (Kieffer)  Chironomidse. 

514.  Anatopynia,  wing  (Kieffer)  Chironomidse. . 

515.  Stenoxenus,  wing  (Kieffer)  Chironomidse. 

516.  Hartomyia,  wing  (Cole)  Ceratopogonidae. 

517.  Simulium  (Lugger)  Simuliidee. 


d.  Second  joint  of  hind  tarsi  without  dorsal  incision;  front  metatarsi 

normal.      (Stegopterna,    palsearc;    Gigantodax,    neotrop.; 

Mallochella,  holarc.) STEGOPTERNIN^l 

Second  joint  of  hind  tarsi  with  a  dorsal  sulcus e 

e.  Front  metatarsi  normal.    (Nevermannia,  holarc;  Friesia,  Wil- 

helmia,  widespr.;  Cnetha,  Schoenbaueria,  palsearc). 

NEVERMANNIIN^l 
Front  metatarsi  of  both  sexes  flattened  and  broadened.    (Simu- 
lium (Fig.  517),  Odagmia,  widespr.;  Boophthora,  holarc; 
Byssodon,  nearc;  Edwardsellum,  ethiop.)   .  .  SIMULIIN^l 

31.    Anterior  branch  of  media  not  forked;  mouthparts  not  chitinized, 
not  fitted  for  piercing;  front  legs  lengthened,  commonly  raised 
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up  and  vibrated  when  at  rest ;  postnotum  generally  with  median 
longitudinal  furrow  or  keel.   (TENDIPEDID&). 

CHIRON  OMIDiE 

a.  Crossvein  between  Mi  and  cubitus  present,  i.e.  second  basal  cell 

complete  (Fig.  514) b 

Crossvein  between  media  and  cubitus  absent,  no  second  basal  cell 
(Fig.  513)   m c 

b.  R2  +  3  either  present  and  forked,  i.e.  connected  with  Ri  by  a  cross- 

vein,  or  else  absent  altogether.  (Tanypus  (  =  Peldpia,  =  Pro- 
tenthes),    Anatopynia    (Fig.     514),     Pentaneiira     (  =  Abla- 

besmyia),  Procladius).  (PELOPIINjE) TANYPODINiE 

R24.3  present  and  simple,  not  connected  with  Ri  and  always  dis- 
tinct. (Diamesa) DIAMESIN51 

c.  Metatarsus  shorter  than  tibia,  front  tibiae  with  spur;  male  styles 

folded    inward d 

Metatarsus  nearly  always  longer  than  tibia,  front  tibiae  rarely 
with  spur;  male  styles  directed  rigidly  backward.  (Chirono- 
mus  (Fig.  513)  (  =  Tmdipes),  Tanytarsus).  (TENDIPED- 
INM)  CHIRONOMIN.ffi 

d.  Pronotum  scarcely  divided,  anepisternal  suture  well  developed 

{i.e.  an  oblique  slash-like  cleft  extending  from  base  of  wings 
nearly  to  front  coxae,  as  in  fig.  4S7);  male  antennae  normally 
plumose.  (Orthocladius,  Corynoneura,  Cricotopus,  Metrio- 
cnemis,   Spaniotoma  (  =  Camptocladius)). 

ORTHOCLADIIN^l 

Pronotal  lobes  widely  separated;  anepisternal  suture  obsolete; 

male  antennae  not  plumose.    Seashore  species.    (Clunio,  Tel- 

matogeton)    CLUNIONINJE 

Media  forked  (Fig.  516);  mouthparts  chitinized,  fitted  for  pierc- 
ing; postnotum  gently  rounded,  without  median  furrow;  front 
legs  not  lengthened.  Punkies,  No-see-ums,  Sand-flies.  Mainly 
holarctic.  (HELEIDM) CERATOPOGONID^J 

a.   R  and  M  fusing  to  bevond  middle  of  wing.     (Stenoxenus  (Fig. 

515),  nearc).    (STENOXENWM) STEN.OXENIN.ffi 

R  and  M  separate.  (Ceratopdgon,  Culicoides,  Bezzia,  Forci- 
pomyia,  Hartomyia  (Fig.  516),  Johannsenomyia,  Pal- 
pomyia).  (Inch  JOHANNSENOMYIWM). 

CERATOPO  GONIN^E 

Suborder  Brachycera,  Section  Orthorrhapha 

32.   Last  tarsal  joint  furnished  with  three  nearly  equal  pads  under  the 
tarsal  claws,  i.e.  empodium  developed  pulvilliform  (Fig.  534); 
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head  and  thorax  with  no  strong  bristles;  anal  cell  closed  near 
margin,   or  even  narrowly   open;   third  vein   almost  always 

forked,  i.e.  R4  and  R5  separate 33 

Empodium  wanting  or  replaced  by  a  bristly  hair,  therefore  only 
two  tarsal  pads  (pulvilli)  (Fig.  557)  very  rarely  the  pulvilli 
also  absent;  bristles  often  well  developed;  third  antennal  joint 
never  truly  annulated 42 


Fig.  518.    Brachycerous  Antennae  (Orthorrhapha) 

A,  Rhachicerus  (Vollenhoven)  Xylomyiidae;  B,  Subulonia  (Enderlcin)  Xylo- 
myiidae; C,  Coenomyia  (Verrall)  Coenomyiidse;  D,  Xylophagus 
(Verrall)  Xylophagidse ;  E,  Tabanus  (Verrall)  Tabanidse;  F,  Bomby- 
lius  (Verrall)  Bombyliidse ;  G,  Thereva  (Verrall)  Therevidaa. 


33.  Third  antennal  joint  complex,  annulated  into  three  to  eight  appar- 

ent segments  (Fig.  518  b-e),  or  the  antennas  more  than  three- 
jointed,  rarely  (some  Stratiomyiidae)   the  third  complex-joint 

bearing  an  elongate  arista  (Fig.  520) 34 

Antennas  three-jointed,  the  third  joint  compact,  not  composed  of 
rings  (Fig.  518  f,g),  usually  bearing  an  elongate  arista  or  style, 
rarely  the  two  basal  joints  fused 40 

34.  Prefurca  (first  section  of  Rs)  short,  i.e.  Rs  arising  opposite  first 

fork  of  M  which  forms  the  base  of  the  discal  cell  (Fig.  521); 
tibial  spurs  wanting,  at  most  middle  tibiae  with  a  slight  spur; 

proboscis  short 35 

Prefurca  longer,  i.e.  Rs  arises  distinctly  before  base  of  discal  cell 
(Fig.  526);  at  least  middle  tibiae  with  distinct  spurs;  costa  con- 
tinuing around  hind  margin  of  wing  as  the  ambient  vein 37 

35.  Second  vein  (R2  +  3)  arising  at  or  beyond  anterior  cross  vein  (r-m), 

discal  cell  small,  usually  pentagonal  and  located  closer  to  the 
costa  than  usual;  submarginal  cell  or  cells  very  small  and  narrow 
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and  located  entirely  before  wing-tip,  anterior  veins  usually 
crowded  near  costa,  the  other  veins  faint;  four  or  five  posterior 
cells  present,  all  open;  costa  ending  before  wing-tip,  no  vein  on 
hind  margin  of  wing;  scutellum  often  armed  with  marginal 
spines.  Soldier  flies.  A  large,  widespread  family  with  many 
tropical  genera STRATI0MYIID5I 


Abdomen  with  seven  visible  segments;  middle  tibia?  sometimes 
spurred;  third  antennal  joint  normally  with  eight  annulations 

and  without  a  style b 

Abdomen  with  five  or  six  visible  segments;  tibire  not  spurred;  third 

antennal  joint  with  not  more  than  six  annulations d 

b.  Scutellum  with  four  or  more  spines c 

Scutellum  not  spined,  rarely  with  marginal  row  of  small  teeth. 

(Metoponia,  austr.;  Allognosta,  holarc;  Berismyia,  Hylorus, 

neotrop.) METOPONIIN^I 


519 

Figs.  519,  520.     Stratiomyiidae 

519.  Odontomyia,  male  (Cole)  Stratiomyiidse. 

520.  Geosargus,  male  (Verrall)  StratiomyiidEe. 


c.  Media   three-branched;   palpi   often   reduced.     (Beris,    Hopla- 

cantha,  widespr.;  Beridops,  Heteracanthia,  neotrop.;   Eu- 

mecacis,  austr.) BERXDINiE 

Media  four-branched;   palpi   three-jointed.     (Actina,    widespr.; 
Apospasma,  Huttonella,  Neoexaireta,  mostlv  austr.). 

'  ACTININJE 

d.  Media  three-branched  (Fig.  523),  i.e.  discal  cell  emitting  two  veins 

from  its  apex  in  addition  to  the  vein  forming  its  under  side.  . .  .e 
Media  four-branched  (Fig.  524),  i.e.  discal  cell  emitting   three 

veins  from  its  apex  or  the  third  just  below g 

e  Anterior  branch  of  cubital  fork  (M3  +  4)  joined  to  the  discal  cell  by 
an  apparent  crossvein,  i.e.  discal  cell  emitting  only  two  veins; 
apical  antennal  segment  bristle-like,  as  long  as  remainder  of 
antenna.   (Prosopochrysa,  Java)  .  .  PROSOPOCHRYSINjE 
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M3+4  forming  the  lower  side  of  the  discal  cell  for  a  greater  or  less 
distance,  the  discal  cell  emitting  therefore  three  veins  in  all.  .f 
f.  Antennae  with  last,  terminal  or  subterminal,  segment  (tenth) 
bristle-like  and  tipped  with  an  extra  hair,  segments  three  to 
nine  usually  short  and  forming  an  oval  or  spherical  complex 
third  antennal  joint.  (Pachygaster,  holarc;  Cynipimorpha 
(Fig.  523),  Zabrachia,  nearc;  Panacris,  Psephiocera,  neo- 
trop.;  Evasa,  malay. ;  Platyna,  ethiop.). 

PACHYGASTRIN^l 


f?1_    ,        ^3  S 


522 


<A«.""-- J 

"W    Cuv+A( 


Figs.  521-524.     Stratiomyiidae 


521.  Archistratiomys,  wing  (Enderlein)  Stratiomyiidae. 

522.  Analcocerus,  wing  (Williston)  Stratiomyiidae. 

523.  Cynipimorpha,  wing  (Williston)  Stratiomyiidae. 

524.  Chrysochlora,  wing.   Stratiomyiidae. 


524 


Antennae  with  tenth  segment  not  bristle-like,  usually  flattened, 
long,  strap-shaped  and  fringed  on  edges,  sometimes  all  ten 
antennal  segments  are  similar,  suggesting  the  Nematocera. 
(Lophoteles,  Artemita,  Psegmomma,  neotrop.;  Isome- 
rocera,  Ptilocera,  Tinda,  ethiop.,  indomal.). 

LOPHOTELIN-ffi 
g.    All  four  medial  branches  arising  from  discal  cell  (Fig.  524) h 

M4  apparently  connected  with  discal  cell  bv  a  crossvein  (Fig. 

520)    " k 

h.  Last  antennal  piece  (tenth  segment)  ribbon-like;  segments  six  to 
eight  with  groove  in  front;  scutellum  without  spines.  (Her- 
metia,  Acrodesmia,  Amphilecta,  mainly  neotrop.;  Eud- 
meta,  malay.) HERMETIIN^I 

Last  antennal  part  styliform  or  undifferentiated,  not  ribbon-like, 
segments  six  to  eight  without  f  urrow i 
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i.   Scutellum  with  marginal  spines j 

Scutellum  without  spines.    (Chrysochlora    (Fig.  524),  Abavus, 

Anacanthella,  Porpocera,  Ruba)  .  .  CHRYSOCHLORIN^I 

j.   Scutellum  with  four  to  twelve   spines.    (Antissa,    Parantjssa, 

neotrop.;  Tetracanthina,  Java) ANTISSIN.SI 

Scutellum  with  two  spines.   (Ciitellaria  (=Ephippium),  Eupary- 
phus,  Nemotelus,    Oxycera,  holarc;  Negritomyia,  ethiop., 

malay.;  Euryneura,  Nothomyia) CLITELLARIIN^l 

k.  Antennae  with  elongate  terminal  or  dorsal  arista 1 

Antenna?  without  a  distinct  arista m 

1.  Scutellum  with  two  spines,  or  with  vestiges  of  two  spines.  (Rha- 
phiocera,  Hoplistes,  Lysozum,  neotrop.). 

RHAPHIOCERATIN-ffi 

Scutellum  without  spines;  metanotum  prominently  convex  and 

with  upturned  hairs.  (Geosargus  (=Sdrgus)  (Fig.  520),  Chry- 

sochrdma,  Microchrysa,  Ptecticus,  widespr.;   Gongrozus, 

malay.).    (SARG!NjE)   GEOSARGIN-ffi 

m.  Antenna3  ending  in  an  elongate  and  broadly  flattened  ribbon-like 
segment;   scutellum  with   two    spines.      (Analcocerus    (Fig. 

522),  neotrop.) ANALCOCERIN^l 

Antennae  with  last  segment  of  third  joint  usually  short,  never 

ribbon-like n 

n.  Scutellum  with  two  spines.  (Stratiomyia  (  =  Stratlomys),  Odon- 
tomyia  {=Euldlia)  (Fig.  519),  widespr.  mostly  in  temperate 
zone;  Cyphomyia,  widespr.,  mostly  tropical;  Myxosargus, 
Rhingiopsis,  neotrop.;  Hirtea,   Hoplodonta). 

STRATIOMYIIN-ffi 

Scutellum  unarmed.  (Lasiopa,  widespr.;  Chordonota,  neotrop.; 

Udamacantha)    LASIOPIN-ffi 

Second  vein  arising  before  anterior  crossvein   (r-m),  veins  not 

crowded  anteriorly;  mostly  neotropical  species 36 

36.  Third  vein  simple,  ending  before  wing-tip;  all  posterior  cells  open; 
third  antennal  joint  usually  three-segmented;  abdomen  slender, 
comprising  seven  segments;  species  under  one  inch  in  length. 
(Chiromyza,  Clavimyia  (Fig.  528),  Mesomyza,  Nonacris, 
Xenomorpha,  neotrop.;  Archimyza,  austr.). 

CHIROMYZID51 
Third  vein  forked,  its  branches  (R4  and  R5)  widely  divergent  and 
enclosing  the  tip  of  the  wing  (Fig.  525),  fourth  posterior  cell 
(M3)  closed;  abdomen  broadly  rounded;  gigantic  species,  not 
common.  (Pantophthalmus,  Acanthomera,  Rhaphior- 
rhynchus,  neotrop.).    (ACANTHOMERID.E). 

PANTOPHTHALMID^I 
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37.  Calypteres  conspicuous,  but  not  concealing  halteres,  their  margin 
fringed;  head  widely  hemispherical  (Fig.  527);  third  antennal 
joint  composed  of  four  to  eight  annuli;  branches  of  third  vein 
(R4  and  R5)  widely  diverging  and  enclosing  tip  of  wing;  females 
usually  blood-sucking.  A  large  family  of  conspicuous  flies, 
occurring  in  all  regions,  most  species  tropical.  Horse-flies,  Gad- 
flies, Deer-flies TABANID.ffi 

Hind  tibise  without  apical  spurs b 

Hind  tibiae  with  two  apical  spurs  which  sometimes  are  minute,  .h 
Third  antennal  joint  divided  into  four,  rarely  three,  segments. 
(Hsematopota,  widespr. ;  Heptatoma,  Eur.). 

H-ffiMATOPOTIN.ffi 
Third  antennal  joint  divided  into  five  segments,  antennae  there- 
fore apparently  seven-jointed,  rarely  indistinctly  ten-jointed,  .c 


a. 


525 

Figs.  525-527.    Pantophthalmidae,  Tabanidae 

525.  Pantophthalmus,  photograph  of  specimen  inO.  S.  Westcott  collection, 

Pantophthalmidse. 

526.  Tabanus,  wing  (Williston)  Tabanidae. 

527.  Tabanus,  photographed  specimen.   Tabanidas. 


e. 


f. 


Anal  cell  open,  or  rarely  closed  to  a  point;  ocelli  absent.  (Chasmia, 

Malay.) CHASMIINtfl 

Anal  cell  closed  and  petiolate d 

Palpi  with  last  joint  broad,  flat  and  shining  black.    (Lepiselaga, 

neotrop.)      LEPISELAGINJE 

Palpi  with  last  joint  normal. ^ & 

First  antennal  joint  longer  than  wide,  usually  much  longer;  ocelli 
absent;  first  posterior  cell  open;    relatively    slender    species. 

(Diachlorus,  Acanthocera,  neotrop.) DIACHLORINjE 

First  antennal  joint  about  as  long  as  wide f 

Antennae  with  basal  segment  of  third  joint  not  excavated  above, 
without  angle  or  tooth,  but  instead  with  a  few  short  black 
spines;  small,  delicate  species.    (Steno tabanus,  neotrop.). 

STENOTABANIN^I 
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Antennae   with   third  joint   always   distinctly   angulated   above 

toward  base  or  with  a  finger-like  projection g 

g.   First  posterior  cell  open;  ocelli  sometimes  present.    (Tabanus 

(Figs.  518e,  526,  527),  Atylotus,   Therioplectes,  widespr.; 

Dichelocera,  neotrop.) TABANIN.ZE 

First  posterior  cell  closed;  ocelli  absent.    (Bellardia,  Asia;  Psal- 

idia,  neotrop.) BELLARDIIN^I 

h.  Third  antenna!  joint  consisting  of  five  segments,  rarely  four,  or  the 

segments  fused  to  a  single  joint i 

Third  antennal  joint  consisting  of  eight,  rarely  seven,  segments, 

the  antennae  therefore  ten-  or  nine-jointed j 


5c      ff, 


'Vc«, 


Mi+if 


A,  +  CU|    M* 


Figs.  528-530.     Chiromyzidae,  Xylomyiidae,  Xylophagidae 

528.  Clavimyia  (Enderlein)  Chiromyzidae. 

529.  Xylomyia,  wing.  Xylomyiidae. 

530.  Xylophagus,  wing.  Xylophagidse. 


l. 


J- 


First  posterior  cell  open.  (Silvius,  widespr.;  Chrysops  (Deer- 
flies),  cosmop.)  SILVIIN.ffi 

First  posterior  cell  closed.    (Scarphia,  Metaphara,  S.  Afr.). 

SCARPHIIN.ffi 

Anal  and  first  posterior  cells  open;  female  with  long  ovipositor; 
thorax  high.  (Ccenura,  Chile;  Pelecorhynchus,  Austr.). 
(PELECORH  YNCHINsE) C  (ENURING 

Anal  cell  closed k 

First  posterior  cell  open,  rarely  closed  at  margin.  (Melpia,  neo- 
trop.; Corizoneura  (=Buplex),  widespr.;  Apatolestes  (  =  6'cm- 
iops),  nearc;    Osca)    MELPIIN.ffi 
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First  posterior  cell  closed.  (Pangdnia,  palrearc. ;  Phara,  ethiop. ; 
Esenbeckia,  Fidena,  Scione,  neotrop.;  Liljfea,  austral.). 

PANGONIIN^l 

Calypteres  small  or  vestigial;  head  not  hemispherical,  the  occiput 
convex;  abdomen  oblong;  second  submarginal  cell  (R4)  not 
wide 38 

38.  Fourth  posterior  cell  (M3)  almost  or  quite    closed    (Fig.   529); 

dichoptic XYLOMYIID^I 

a.  Third  joint  of  antennae  divided  into  eight  annulations.  (Xylo- 
myia  (Fig.  529),  Eurasia,  Afr.,  Am.;  Nematoceropsis,  Man- 
churia; Prista,  malay,;  Solva,  palaearc,  malay.;    Subulonia, 

nearc.)   XYLOMYIIN^I 

Flagellum  of  antenna  divided  into  20  to  36  usually  pectinate  divi- 
sions (Fig.  518a).  (Rhachicerus,  holarc,  malay.).  (RHACHI- 
CERIDM)   RHACHICERIN.® 

Fourth  posterior  cell  (M3)  open  (Fig.  530) 39 

39.  Face  flat  or  produced,  the  facial  orbits  and  cheeks  not  sutured; 

hind  margin  of  wing  thin  before  anal  angle;  male  dichoptic. 
Very  slender  flies  resembling  ichneumon-flies.  (Xylophagus 
( =Erinna)  (Fig.  530),  Eur.,  Am.,  Austr. ;  Archimyia).    (ERIN- 

NIDjE) XYLOPHAGID53 

Facial  orbits  and  cheeks  separated  from  the  central  part;  hind 
margin  of  wing  veined  throughout;  male  holoptic;  scutellum  of 
Coenomyia  spined.  Mostly  robust,  yellowish  or  blackish  flies; 
widespread,  but  rare CGENOMYIID.ffi 

a.  Proboscis  short b 

Proboscis  as  long  as  head  and  thorax,  obliquely  porrect;  body 

robust.     (Arthroteles,  ethiop.) ARTHRGTELIN^E 

b.  All  tibiae  with  apical  spurs c 

Front  tibiae  without  spurs.  (Arthroceras,  Arthropeas,  Glutops). 

ARTHROCERATIKffi 

c.  Abdomen  broader  than  thorax;  scutellum  spined  or  not.     (Coe- 

nomyia (Fig.  518c),  Anacanthaspis,  holarc). 

CCENOMYIIN^I 
Abdomen  elongate,  narrower  than  thorax;  scutellum  armed  with 
spines.    (Stratioleptis,  Siberia,   Japan). 

STRATIOLEPTIN^I 

40.  Costa  continuing  around  wing-margin,  venation  normal  (Fig.  531), 

anterior  crossvein  (r-m)  distinct,  five  posterior  cells   ( Hilar i- 
morpha  with  four);  at  least  posterior  tibiae  with  spurs;  calyp- 
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teres  vestigial;  mostly  holarctic,  inhabiting  woodlands.  Snipe- 
flies.   (LEPTID^E) RHAGIONID^! 

a.  Empodium  undeveloped;  discal  cell  open,  fourth  vein  (media) 

forked  and  long-petiolate;  tibiae  without  spurs.  (Hilarimorpha 

(Fig.  532),  holarc.)    HILARIMORPHIN-ffi 

Empodium  pulvilliform  (Fig.  534) ;  discal  cell  present b 

b.  Face  flattened  and  projecting,  nasiform;  the  antennae  inserted 

above  middle  of  eyes;  alula  undeveloped,  calypteres  reduced; 
front  tibiae  with  strong  apical  spur.  (Vermileo  (Fig.  535), 
Lampromyia) VERMILEONIN.® 


534 


A.+  C. 


Figs.  531-535.    Rhagionidae 


531.  Rhagio,  male  (Cole)  Rhagionidse. 

532.  Hilarimorpha,  wing.   Rhagionidae. 

533.  Chrysopila,  wing.   Rhagionidse. 

534.  Rhagio,  end  of  tarsus,  showing  broad  empodium. 

535.  Vermileo  (Wheeler)  Rhagionidse. 


Rhagionidse. 


Face  socketed  and  not  projecting,  separated  by  a  groove  from  the 
rather  wide  cheeks,  antennae  inserted  below  middle  of  eyes; 
alula  present,  calypteres  well  developed c 

c.  Front  tibiae  with  one  or  two  spurs,  hind  tibiae  with  two  spurs. 

(Bicalcar,    palaearc;    Bolbomyia,    Dialysis,    Triptotricha, 

nearc.)    BICALCARIN^l 

Front  tibiae  without  spurs d 

d.  Hind  tibiae  with  two  spurs;  eyes  not  bisected.   (Rhagio  (=Leptis) 

(Fig.  531),  Atherix,  Atrichops).   {LEPTINM). 

RHAGIONIN£l 
Hind  tibiae  with  one  spur  which  is  sometimes  reduced;  eyes  bi- 
sected,  the  lower  facets  smaller  than  the  upper;   second  vein 
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41. 


short,  curving  upward  at  end  close  to  first  (Ri)  vein.  (Chryso- 
pilus  (Fig.  533),  Omphalophora,  Ptiolina,  Spania,  Sym- 
phoromyia) CHRYSOPILIN^l 

Costa  more  or  less  thinned  beyond  tip  of  wing,  venation  usually 
eccentric  (Figs.  537,  551),  anterior  crossvein  (r-m)  usually  ab- 
sent or  located  near  base  of  discal  cell;  tibiae  with  short  or  no 
spurs ;  proboscis  sometimes  excessively  long 41 

Head  as  wide  as  the  depressed  thorax;  calypteres  vestigial;  pos- 
terior veins  parallel  with  hind  margin  (Fig.  551),  sometimes 


,537  X 


'Vd, 


'  "\<3 


Figs.  536-539.    Acroceratidae 


536.  Pterodontia,  female  (Cole)  Acroceratidae. 

537.  Ocnsea,  wing.  Acroceratidee. 

538.  Acrocera  (Verrall)  Acroceratidee. 

539.  Thyllis  (Cole)  Acroceratidae. 


forming  a  secondary  network  of  small  cells,  first  basal  cell  very 
long,  its  forward  border  continued  obliquely  across  the  wing 
as  a  "  diagonal  vein."  Rare  species,  inhabiting  arid  regions, 
principally  Asia  Minor,  S.  Africa,  Chile  and  Australia. 

NEMESTRINIDjE 

a.  Proboscis  elongate,  slender  and  hard,  the  labella  usually  narrow, 
palpi  short.  (Nemestrinus,  Fallenia,  Megistorhynchus, 
Neorhynchocephalus,  Rhynchocephalus  (Fig.  551). 

NEMESTRININ^I 
Proboscis  short  and  broad,  the  labella  fleshy,  palpi  long  and  up- 
turned;   ovipositor   telescopic;   alula    broad.     (Hirmoneura, 
Hyrmophlaeba,  Symmictus,)  HIRMONEURIN5I 
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Head  placed  low,  very  small  as  compared  with  the  greatly  hump- 
backed body,  abdomen  rounded,  often  inflated  (Fig.  536); 
calypteres  inflated,  hiding  the  halteres;  costa  discontinued  at 
wing-tip,  posterior  veins  not  parallel  with  hind  margin  of  wing 
and  not  forming  accessory  cells;  eyes  of  both  sexes  broadly 
contiguous.  Spider  parasites,  rare  species;  widespread,  but 
poorly  represented  in  Indo-australia  and  tropical  Africa. 
{CYRTWM,  HENOPIDM,  ONCODID.E). 

ACROCERATID5I 

a.  Third  antennal  joint  small,  with  terminal  style  or  hair-like  rays; 

proboscis    short b 

Third  antennal  joint  large,  more  or  less  compressed,  without 
terminal  style;  proboscis  often  very  long,  sometimes  vestigial. 
(Panops,  Astomella,  Eulonchus,  Ocnafea  (Fig.  537),  Lasia, 
Pialeoidea)  PANOPIN-ffi 

b.  Prothoracic  lobes  separated;  abdomen  usually  inflated.    (Acro- 

cera  (Fig.  538),  Cyrtus,  Nothra,  Oncodes,  Opsebius,  Ptero- 
dontia  (Fig.  536)).    (CYRTIN^,  0NC0D1N&). 

ACROCERATIN^I 

Lobes  of  prothorax  very  large  and  broadly  fused  in  the  middle  to 

form  a  shield  in  front  of  the  mesonotum;  abdomen  not  inflated. 

Mainly  neotropical,  some  ethiopian.   (Philpota,  Helle,  Mega- 

lybus*  Thyllis  (Fig.  539) PHILPOTIN-ffi 

42.  Anal  cell  distinctly  longer  than  second  basal  cell,  either  open,  or 
acutely  closed  in  or  near  margin  of  wing,  basal  cells  usually  rela- 
tively large  (see  Fig.  545) ;'  head  bristles  rarely  evident  ....  43 
Anal  cell  shorter,  rarely  acute,  closed  some  distance  from  wing- 
margin,  usually  by  a  turning  back  of  Cui,  sometimes  the  anal 
cell  completely  absent;  "  small  crossvein  "  (see  couplet  45) 
never  formed,  i.e.  never  five  posterior  cells;  some  bristles  com- 
monly developed  on  head 50 

1  The  following  forms  having  short  acute  anal  cell  slightly  longer  than  the  second  basal  cell 
will  cause  confusion  at  this  point  of  the  key.  The  strength  of  the  head  bristles  is  then  the  best 
guide. 

Opelia,  Platypezidae,  couplet  58,  Fig.  581:  head  bristles  weak,  no  discal  cell,  the  third  vein 
not  forked. 

Sciadoceratidse,  couplet  52,  Fig.  584:  head  bristles  strong,  subcosta  ending  in  Rl. 

Empididse,  Brachystomatinse,  couplet  48,  Fig.  559;  and  Hybotinse,  couplet  57,  Fig.  563:  head 
bristles  weak,  anal  and  basal  cells  rather  long.  Remaining  Empididse,  couplet  53,  have  the  anal 
cell  small  and  either  perpendicularly  or  obtusely  closed. 

Lonchopteridse,  couplet  54,  Fig.  572:  head  bristles  strong,  wings  lancet-shaped,  no  discal  cell. 
The  female  has  a  false  anal  cell. 

Trypetidae,  couplet  126,  Fig.  656,  and  the  Ortalid  series,  couplets  94  to  97:  anal  crossvein 
(Cul)  angulately  broken,  the  anal  cell  therefore  with  a  pointed  apical  lobe. 

Tachiniscidse,  couplet  99,  Fig.  633:  body  bristly. 
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43.  Radial  sector  three-branched,  i.e.  third  longitudinal  vein  (R4  +  5) 

forked  (see  Fig.  543) 44 

Radial  sector  two-branched,  i.e.  third  longitudinal  vein  simple 
(R4  absent).  (If  the  second  vein  is  short  and  terminates  in  the 
first  vein  (Fig.  546),  see  Bombyliidse,  Mythicomyiinse,  couplet 
48,j) 55 

44.  Vertex  plane  or  convex,  the  eyes  not  bulging,  eyes  of  male  often 

meeting;  legs  not  robust 45 

Vertex  sunken,  the  eyes  bulging  above  and  never  contiguous; 
wing-veins  numerous ;  often  large  species  with  strong  legs ...  49 


^fi&r 


Figs.  540-543.    Apioceratidse,  Therevidse 


540 
541 


Ripidosyrma,  head  and  thorax  (Melander)  Apioceratidse. 
Thereva,  wing.  Therevidse. 

542.  Psilocephala,  profile  of  head  (Cole)  Therevidse. 

543.  Psilocephala,  male  (Cole)  Therevidse. 


45.  Media  four-branched,   "small  crossvein"  present,  i.e.  the  obtuse 

apex  of  the  second  basal  cell  touches  two  posterior  cells  in 
addition  to  the  discal  cell  (Fig.  541),  five  posterior  cells  present, 
the  fourth  commonly  closed;  thorax  with  some  bristles;  ab- 
domen long  and  tapering 46 

Media  three-  or  two-branched,  four  or  three  posterior  cells  present, 
if  rarely  five  posterior  cells  present  the  extra  one  is  due  to  an 
extra  vein  bisecting  the  third,  the  fourth  posterior  cell  not 
closed,  "  small  crossvein  "  absent,  i.e.  the  acute  apex  of  the 
second  basal  cell  touches  but  one  posterior  cell  in  addition  to 
the  discal  cell  (see  Fig.  545);  abdomen  usually  oval  or  oblong; 
thorax  without  true  bristles 47 

46.  Apical  veins  curving  forward,  the  third  vein  (R5)  and  nearly  al- 

ways also  the  fourth  (Mi)  ending  before  apex  of  wing;  at  least 
the  scutellum  bristly;  antenna1  with  a  very  short  style;  eyes 
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separated;  palpi  broadened  at  tip.  A  small  family;  occurring  in 
arid  places;  South  Africa,  America,  Australia,  Borneo.  (Apio- 
cera,  Apomidas,  Rhaphiomydas,  Ripidosyrma  (Fig.  540)). 

APIOCERATIDiE 
Fourth  vein  ending  beyond  apex  of  wing  (Fig.  541) ;  body  usually 
furry  rather  than  bristly,  sometimes  nearly  bare;  palpi  not 
broadened  apically.  Widespread,  principally  holarctic.  (Ther- 
eva  (Fig.  541),  Anaborrhynchus,  Epomyia,  Dialineura, 
Phycus,  Psilocephala  (Figs.  542, 543),  Tabuda,  Xestomyia). 

THEREVID-ffi 

47.  Costa  not  continuing  beyond  apex  of  wing,  fourth  vein  (Mi)  end- 

ing at  or  before  wing-tip,  three  posterior  cells  (Fig.  552) ;  pro- 
boscis hidden;  antennae  without  a  style;  body  bare.  Holarctic, 
neotropical  and  oriental;  about  thirty  species;  some  are  found 
on  windows.    (Scenopinus  (=0mphrale)  (Fig.  552),  Pseuda- 

trichia).     {OMPHRALIDM) SCENOPINID.ffi 

Costa  continuing  around  entire  wing,  fourth  vein  (Mi)  ending 
beyond  wing-tip,  usually  four  posterior  cells.  (If  the  discal  cell 
is  open  and  the  fourth  vein  is  forked  and  long-petiolate  (Fig. 
532),  see  Hilarimorphinse,  couplet  40,  a) 48 

48.  Antennae  usually  ending  in  a  small  style,  style-like  process,  or 

circlet  of  bristly  hairs;  tibiae  usually  with  spicules;  proboscis 
usually  long,  thin  and  porrect;  body  usually  furry  and  stout, 
rarely  (Systropodinae)  extremely  slender,  bare  and  wasp-like; 
anal  vein  complete,  anal  cell  (Cu)  usually  reaching  margin, 
often  open,  alula  usually  distinct.  Mostly  occurring  in  sunny 
dry  localities;  alert,  quick-flying  species;  many  genera  and 
species   BOMBYLIID.ffi 

a.  Second  vein  (R3)  arising  almost  perpendicularly  from  Rs  very 

close  to  the  anterior  crossvein  (r-m)  and  forming  a  knee  at  its 
origin,  only  the  third  vein  (R^  +  s)  continuous  with  the  prefurca 
(Fig.  545) ;  eyes  with  an  indentation  in  the  middle  of  the  hind 

margin b 

Second  and  third  veins  forking  acutely  or  in  an  arch  and  at  a 
greater  distance  before  the  anterior  crossvein  than  the  length 
of  that  crossvein  (see  Fig.  548) .  . .  c 

b.  Calypteres  margined  with  fringe  of  hairs;  antennal  style  with  a 

pencil  of  hairs  at  its  tip;  metapleurse  bare.  (Anthrax  (Fig.  545), 
Argyramoeba,  Chionamdeba,  Coquillettia,  Spongostylum). 

ANTHRACIN.E 

Calypteres  margined  with  scales;  style  without  apical  crown  of 

hairs;    metapleurse    hairy.     (Exoprosdpa,    Dipalta,    Hemi- 
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penthes,    Hyperalonia,    Lepidanthrax,    Stonyx,    Thyri- 
danthrax,  Villa  (=  Hyaldnthrax))   EXOPROSOPIN.ffi 

c.  Antennae  widely  separated;  abdomen  elongate,  cylindrical;  hind 

margin  of  eyes  not  indented.    (Cytherea,  Callistoma,  Gyro- 

craspedum,  Pantarbes,  Sericosoma) CYTHEREINJE 

Antenna?  approximated,  if  the  antennae  are  widely  separated  the 
abdomen  is  not  slender d 

d.  Eyes  with  an  indentation  in  the  middle  of  the  hind  margin  at 

which  arises  an  impressed  bisecting  line  in  both  sexes e 

Eyes  without  posterior  indentation  and  the  bisecting  line,  at  most 
with  a  rounded  indentation g 


Figs.  544-548.     Bombyliidse 

544.  Bombylius  (Verrall)  Bombyliidse. 

545.  Anthrax,  wing.    Bombyliidse. 

546.  Mythicomyia,  wing  (Williston)  Bombyliidse. 

547.  Geron,  wing  (Williston)  Bombyliidse. 

548.  Epacmus,  male  (Cole)  Bombyliidse. 


g- 


Face  produced  roof-like  over  the  long  and  narrow  mouth-opening, 
proboscis  short;  second  vein  arising  in  a  curve.  (Tomomyza, 
Antdnia,  Plesiocera) TOMOMYZIN.® 

Face  convex,  not  projecting;  second  vein  arising  acutely f 

Head  no  broader  than  thorax;  abdomen  at  least  as  broad  as  thorax, 
flattened;  anterior  crossvein  much  beyond  middle  of  discal  cell. 
(Lomatia,  Anisotamia.XJanaria,  Comptosia,  Oncodocera). 

LOMATIINJE 

Head  broader,  but  the  hind  edge  narrower  than  the  thorax;  body 
more  cylindrical  than  depressed;  anterior  crossvein  near  middle 
of  discal  cell.  (Aphcebantus,  Desmatoneura,  Epacmus 
(Fig.  548),  Eucessia,  Petrorossia) APH(EBANTIN.ffi 

Face  vertical,  much  longer  than  the  front;  clypeus  separated  from 
cheeks  by  a  deep  groove;  second  vein  arising  in  a  curve. 
(Mariob§zzia.) MARIOBEZZIIN^I 
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Face  at  most  as  long  as  front;  clypeus  not  separated. from  cheeks 

by  a  deep  groove;  second  vein  arising  at  an  acute  angle h 

h.   Abdomen  very  long  and  slender,  pedunculate;  metasternum  very 

strongly  developed;  occiput  concave;  eyes  united  in  both  sexes 

or  nearly  so;  body  bare;  wings  narrowed  at  base,  without  alula 

and  calypteres.  (Systropus,  Dolichomyia)  .  SYSTROPIN.ffi 

Abdomen  not  remarkably  slender;  wings  with  alula  and  calypter.i 

i.  Third  vein  simple,  therefore  only  one  submarginal  cell;  small  bare 

flies  with  humped  thorax j 

Third  vein  forked,  two  or  three  submarginal  cells,  second  vein 

long,  never  ending  in  the  first  vein k 

j.    Second  vein  very  short,  ending  in  the  first  vein,  or  entirely  absent. 

(Mythicomyia     (Fig.     546),     Empidideicus,     Glabellula 

(  =  Pachyneres)).  {GLABELWLINM)  .  MYTHICOMYIIN.ffi 

Second  vein  normal,  ending  independently  in  costa.    (Cyrtdsia, 

Cyrtomorpha,  Platypygus) C YRTOSIIN^I 

k.  Body  more  or  less  hunched,  narrow,  or  at  least  not  broad,  thorax 
prominent,  abdomen  cylindrical  or  sometimes  flattened;  some- 
times bare,  or  scaly,  or  with  bristles;  wings  usually  relatively 

short 1 

Body  not  narrow  nor  hunched,  the  abdomen  rather  flattened  and 

usually  hairy  and  without  bristles m 

1.  Pro  thorax  in  shape  of  an  anterior  ring  beset  with  strong  curved 
bristles.    (Toxophora,  Heniconeura,  Lepidophora). 

TOXOPHORIN^I 
Prothorax  smaller  and  not  beset  with  curved  bristles.   (Cyllenia, 
Amictus,  Eclimus,  Epibates,  Henica,  Thevenetimyia). 

CYLLENIIN.® 

m.  First  antennal  joint  thickened  and  long-hairy;  wings  short,  with 

four  open  posterior  cells.  (Conophorus,  Aldrichia,  Codionus, 

Platamodes)    CONOPHORIN.ffi 

First  antennal  joint  not  thickened;  wings  not  short n 

n.  Face  protruding  as  a  very  short  muzzle,  proboscis  short,  porrect, 
with  fleshy  tip;  eyes  of  male  bisected;  discal  cell  broadened  at 
end,  much  broader  than  second  posterior  cell;  nearly  bare 
species.  (Heterotropus  (=  Malthacotricha),  Caenotus,  Pro- 
rates)        HETEROTROPIN^l 

Face,  when  developed,  convex  or  somewhat  conically  projecting, 
but  not  beak-like,  proboscis  long,  with  small  labella;  rarely 

wholly  bare o 

o.  Second  vein  and  fork  of  third  vein  in  line  with  wing-axis;  body  not 
broad  but  rather  humped,  vestiture  fine  and  not  abundant;  leg 
bristles  weak  or  absent.  (Phthiria,  Apolysis,  Crocidium, 
Geron  (Fig.  547),  Rhabdopselaphus,  Semiramis). 

PHTHIRIIN^I 
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Second  vein  and  fork  of  third  vein  curving  forward,  ending  dis- 
tinctly before  tip  of  wing;  body  usually  broad p 

Vestiture  short  or  undeveloped;  no  bristles  on  legs;  head  small. 
(Usia,  Corsomyza,  Legnotomyia,  Psiathalassius). 

USIINiE 

Vestiture  usually  pronounced;  tibiae  with  three  rows  of  evident 
bristles;  lower  occiput  usually  broadened.  (Bombylius  (Fig. 
544),  Heterostylum,  Lordotus,  Sparnapolius,  Systoechus, 
Triplasius)  BOMBYLIIN-ffi 


550 


--'551 


552 


Figs.  549-552.     Mydaidae,  Nemestrinidae,  Scenopinidae 

549.  Leptomydas,  male  (Cole)  Mydaidae. 

550.  Mydas,  wing.   Mydaidae. 

551.  Rhynchocephalus,  wing  (Williston)  Nemestrinidae. 

552.  Scenopinus  (Verrall)  Scenopinidae. 


Antennal  style  longer  than  the  third  joint;  tibiae  without  spicules; 
proboscis  short,  sharp  and  incurved;  body  slender,  nearly  bare; 
anal  cell  closed  within  the  wing,  the  anal  vein  not  reaching 
margin.  Delicate,  shade-loving  flies.  (See  couplet  53,  g,  Brachy- 

stomatinse) EMPIDID-ffi,  part 

49.  Body  without  bristles;  fourth  vein  (Mi)  curving  forward  to  end  at 
or  before  wing-tip,  neuration  complex  (Fig.  550),  prefurca  (i.e. 
basal  section  of  Rs)  very  short;  antennae  with  a  clubbed  style; 
proboscis  with  fleshy  expanded  tip,  palpi  vestigial.  About  130 
species;  widespread,  but  riot  common;  often  flies  of  large  size. 
(Mydas  (Fig.  550),  widespr.;  Leptomydas  (Fig.  549)  nearc; 
Cephalocera,  ethiop. ;  Miltinus,  Triclonus,  austr.).  (MY- 
DASIDJE)   MYDAID^J 

Body  usually  with  bristles,  face  bearded;  fourth  vein  not  curving 
forward,  neuration  not  abnormal,  prefurca  long  (Fig.  553); 
proboscis  adapted  for  piercing,  not  fleshy,  palpi  usually  promi- 
nent.   A  large  family  of  nearly  4000  species,  widespread,  es- 
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pecially  in  warm  localities;  adults  predatory  on  flying  insects. 
Robber-flies ASILIDiE 

a.  Palpi  one-jointed;  antennae  with  slender  terminal  arista;  meso- 

pleural  bristles  wanting;  abdomen  with  eight  segments b 

Palpi  two-jointed;  antennae  with  or  without  a  thickened  terminal 
style,  very  rarely  with  a  terminal  arista c 

b.  Marginal  cell  open;  very  slender  species  with  few  hairs  and  bristles; 

claws  long,  pulvilli  absent;  ovipositor  without  whorl  of  spines. 
(Leptogaster,  Euscelidia,  Psilonyx)  .  .  LEPTO GASTRINS 
Marginal  cell  closed  and  petiolate;  less  slender,  or  robust  species, 
bristly  rather  than  hairy;  pulvilli  present;  ovipositor  often  with 
a  crown  of  spines.  (Asilus,  Cerdistus,  Dysmachus,  Erax 
(Fig.  553),  Mallophora,  Philodicus,  Ommatius,  Proma- 
chus,  Proctacanthus,  Tolmerus) ASILIN.ffi 


553 


Figs.  553-555.     Asilidae 


553.  Erax,  wing  (Hine)  Asilidse. 

554.  Stichopogon,  wing.  Asilidse 

555.  Atomosia,  wing.  Asilidse. 

c.  Marginal  cell  open,  or  rarely  closed  at  extreme  tip;  mesopleural 

bristles  wanting.   (DASYPOGONINjE)1 d 

Marginal  cell  closed;  mesopleural  bristles  present;  male  abdomen 
with  seven  (rarely  six)  segments;  species  often  stout  and  very 
hairy.    (LAPHRIINJE)1 f 

d.  Abdomen   of  male  with  six    segments.     (Laphystia,    Perasis, 

Psilocurus,  Trichardis,  Triclis)   PYRTANIIN.ffi 

Abdomen  of  male  with  seven,  of  female  with  eight  segments.  . .  .  e 

e.  Front  tibiae  without  a  claw-like  apical  projection.    (Anisopdgon, 

Cyrtopogon,  Dioctria,  Habropogon,  Heteropogon,  Holo- 
pdgon,  Lasiopogon,  Microstylum,  Myielaphus,  Pycno- 
pdgon,  Rhadinus,   Stenopogon,  Stichopogon  (Fig.  554)). 

EREMOCNEMIN^! 

Front  tibiae  with  a  claw-like  apical  projection.     (Cenopdgon, 

Cophura,    Dasypogon,    Deromyia,    Isopogon,     Nicocles, 

1  The  divisions  of  the  Dasypogoninae  and  Laphriina?  have  less  rank  than  the  other  two  sub- 
families of  the  Asilida?,  but  are  given  because  of  the  dominance  of  this  family.  The  divisions  of 
the  Dasypogonina;  have  no  corresponding  type  genera. 


BRUES   AND   MELANDER:    CLASSIFICATION   OF   INSECTS  299 

Saropogon,    Selidopogon,    Taracticus).      (DASYPOGON- 

tNM,  s.  str.) ACANTHOCNEMINa: 

f.  Small,  usually  dark  colored;  third  antennal  joint  with  a  subapical 
thorn  on  upper  side;  side  callouses  of  metanotum  hairy  or  with 
blunt  bristles;  crossveins  closing  discal  and  fourth  posterior  cells 
usually  in  line  with  each  other  (Fig.  555) ;  genitalia  relatively 
small  and  ventrally  placed.    (Atomosia  (Fig.  555),  Amatho- 

myia,  Loewinella)  ATOMOSIIN^l 

Moderate  to  large,  rather  heavily  pubescent  species;  third  an- 
tennal joint  without  subapical  thorn;  side  pieces  of  metanotum 
never  bristly;  crossveins  closing  discal  and  fourth  posterior  cells 
not  in  the  same  line;  genitalia  free  and  usually  large.  (Laphria, 
Andrenosoma,  Ctenota,  Dasyllis,  Dasythrix,^  Lampria, 
Lamyra,  Nusa,  Pogonosoma) LAPHRIINiE,  s.  str. 


556  557 

Figs.  556,  557.     Cyclorrhaphous  Antennae  and  Tarsus 

556.  Antenna:   A,    Dolichopus,    Dolichopodidae;    B,    Drapetis    (Williston) 

Empididae;  C,  Volucella  (Williston)  Syrphidse;  D,  Gonia  (Williston) 
Tachinidse;  E,  Glossina  (Hegh)  Glossinidae. 

557.  Musca,  end  of  tarsus,  showing  hair-like  empodium  (Kellogg)  Muscidae 

50.   No  functional  frontal  suture  or  lunule  above  antennae,  front  uni- 
formly chitinized,  without  an  anterior  median  differentiated 

stripe;  no  alula 51 

Frontal  suture  well  developed  as  a  horseshoe-shaped  groove  over 
the  antennae  continuing  down  so  as  to  separate  the  center  of 
the  face  from  the  sides,  frontal  lunule  present  as  a  crescentic 
sclerite  between  the  antennae  and  the  frontal  suture  (Fig.  594),' 
middle  part  of  front  nearly  always  differentiated  from  the 
orbits;  calypteres  and  alula  usually  pronounced;  arista  almost 

1  The  frontal  suture  is  forced  open  by  the  protrusion  of  the  ptilinum,  an  eversible  sac,  for 
prying  off  the  lid  of  the  puparium  at  the  time  of  emergence  of  the  adult.  Newly  emerged  flies 
of  this  group  sometimes  show  the  ptilinum;  in  older  flies  the  ptilinum  is  withdrawn  and  the 
frontal  suture  closes  to  form  the  characteristic  seam  over  the  antennas.  The  lid  of  the  puparium 
opens  by  a  circular  cleft  (see  Fig.  763),  hence  the  significance  of  the  group-name  Cyclorrhapha, 
meaning  circular  seam.  In  the  coordinate  group  Orthorrhapha  (including  couplets  32  to  49) 
the  pupa  case  opens  by  a  dorsal  straight  longitudinal  seam  (see  Fig.  707)  and  accordingly  the 
frontal  suture  and  ptilinum  are  not  developed. 
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always  dorsal;  costa  not  extended  to  hind  margin  of  wing; 
first  two  dorsal  segments  of  abdomen  more  or  less  fused. 
MUSCOIDEA) 59 

51.  Venation  not  of  the  types  represented  by  Figs.  570  and  571,  a 

closed  cell  (discal  or  discal  and  second  basal)  usually  formed 
between  the  branches  of  the  media,  wings  neither  with  radial 
branches  concentrated  near  costa  and  medial  veins  extending 
obliquely  across  field  of  wing  (as  in  Fig.  570),  nor  of  lanceolate 
shape  with  long  second  vein  and  ambient  costa  (as  in  Fig.  571); 
antennre  evidently  two-  or  three-jointed,  the  apical  joint  not 

spherical ;  male  sometimes  holoptic 52 

Venation  peculiar,  of  the  type  represented  by  Fig.  570  or  Fig.  571 ; 
no  discal  cell ;  eyes  of  both  sexes  widely  separated 54 

52.  Alular  edge  of  wing  without  hairy  bristles;  posterior  crossvein 

(m-m)  usually  present  and  then  always  located  much  beyond 
the  anterior  crossvein  (r-m);  anal  cell  acute  (Fig.  563),  rec- 
tangular (Fig.  561),  rounded  (Fig.  565)  or  obtuse  (Fig.  560), 
when  the  anal  cell  is  acute,  the  basal  cells  are  relatively  long  and 
the  subcosta  is  either  vestigial  or  terminates  in  the  costa;  hind 

tarsi  with  first  joint  longer  than  second 53 

Alular  edge  of  wing  with  feathery  bristles;  basal  cells  and  discal 
cell  very  small,  r-m  and  m-m  crossveins  in  same  transverse  line, 
anal  cell  short  and  acute,  the  anal  vein  reaching  margin,  medial 
branches  disjoined  basally,  Sc  ending  in  Ri;  postocular  cilia 
present;  hind  metatarsus  shorter  than  next  joint.  (Sciadocera, 
(Fig.  584),  neotrop.,  austr.) SCIADOCERATID^I 

53.  Anterior  crossvein  (r-m)  located  beyond  basal  fourth  of  wing,  dis- 

cal cell  usually  separate  from  second  basal,  third  vein  often 
forked,  often  four  posterior  cells,  i.e.  M2  separate  from  M3, 
Sc  vestigial  or  ending  in  costa;  calypteres  minute;  eyes  usually 
with  a  small  incision  at  the  antenna?;  seriate  postocular  cilia 
wanting;  antennal  style  usually  terminal;  proboscis  usually 
rigid;  male  genitalia  not  inflexed;  dull  colored  species,  almost 
never  metallic.  A  large  family  of  over  2000  species,  widespread, 
but  principally  holarctic  and  neotropical EMPIDIDJE 

a.   Anal  and  discal  cells  complete,  or  if  either  is  incomplete  the  front 
coxa?  are  very  long  and  the  front  legs  are  raptorial,  or  else  the 

anal  angle  of  the  wing  is  rectangular b 

Discal  cell  united  with  second  basal  (Fig.  561),  anal  cell  and  anal 
vein  wanting  or  incomplete,  three  posterior  cells,  Sc  vestigial  or 
wanting,  third  vein  always  simple.    (Tachydrdmia,  Drapetis 
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(Fig.  556b),  Coloboneura,  Micrempis,Platypalpus(Fig  561), 
Stilpon,  Tachypeza,  Tachyempis).      TACHYDROMIIN.ffi 

b.  Anal  angle  of  wing  not  projecting,  costa  weakly  but  visibly  con- 

tinuing around  hind  margin  of  wing,  anal  crossvein  (Cui)  acute, 
perpendicular,  or  rounded,  rarely  obtusely  closing  anal  cell; 
front  coxse  longer  than  posterior  pairs;  proboscis  short;  eyes 

broadly  separated  on  the  front;  mesopleura?  oblique c 

Anal  angle  more  or  less  distinct,  if  the  wings  taper  uniformly 
toward  base,  the  mesopleurse  are  vertical  or  the  hind  margin  of 
the  wing  is  thin;  front  coxse  not  elongate;  male  often  holoptic.  .  e 

c.  Front  legs  raptorial,  located  well  forward,  front  coxa?  subequal  to 

femora  in  length;  radial  sector  arising  closer  to  anterior  cross- 
vein  than  to  humeral  crossvein.  (Hemerodromia,  Chelifera 
(Fig.   564),    Chelipoda,    Colabris,    Drymodrdmia,    Mono- 

dromia)     HEMERODROMIIN^I 

Legs  slender,  the  front  pair  not  distant  from  the  others,  the  coxse 
not  long  and  the  femora  not  thick;  radial  sector  arising  nearer 
base  of  wing d 

d.  Second  antennal  joint  connected  with  third  by  a  finger-like  pro- 

jection on  inner  side;  no  anal  cell:  restricted  to  southern  hemi- 
sphere. (Ceratomerus,  Icasma) CERATOMERIN.ffi 

Second  antennal  joint  normal;  anal  cell  present:  mostly  found 
about  swiftly  running  brooks  and  waterfalls.  (Clinocera 
(=Atalanta),  Boreodrdmia,  Dolichocephala,  Heleodromia, 
(Oreothalia  (Fig.  562),  Synamphotera,  Trichopeza,  Wiede- 
mannia).    {AT ALA NTINjE) CLINOCERATIKffi 

e.  Anal  crossvein  forming  a  distinct  angle  with  basal  part  of  anal  vein ; 

proboscis  rarely  longer  than  head ;  thorax  often  highly  arched . .  .  f 
Anal  crossvein  recurved  and  confluent  with  underside  of  anal  cell, 
the  anal  vein  usually  an  independent  fold;  proboscis  often  long, 
rarely  porrect;  antenna?  usually  three-jointed.  (Em pis  (Fig. 
560),  Gloma,  Hesperempis,  Hilara,  Hilarempis  (Fig.  558), 
Hormopeza,  Iteaphila,  Microphorus,  Rhamphomyia). 

EMPIDIN-ffi 

f.  Anal  cell  as  long  as  second  basal,  or  longer,  its  outer  angle  acute; 

Sc  distinct g 

Anal  cell  shorter  than  or  about  as  long  as  second  basal  cell,  its 
outer  angle  obtuse  or  rignt;  Sc  weak;  proboscis  short.  (Ocy- 
drdmia,  Anthalia,  Bicellaria,  Euthyneura,  Hoplocyrtoma, 
Leptopeza,  (Edalea,  Trichina) OCYDROMIIN.ffi 

g.  Discal  cell  emitting  three  veins,  costa  visibly  continuing  on  hind 

margin;  proboscis  short  and  incurved;  antennae  three-jointed; 
thorax  not  highly  arched.  (Brachystoma  (Fig.  559),  Anomal- 
empis,  Homalocnemis).   (Including  HOMALOCNEMINM). 

BRACHYSTOMATIN-ffi 
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Discal  cell  emitting  two  veins;  proboscis  rigid,  porrect;  antennae 
two-jointed;  thorax  greatly  arched.  (Hybos  (=  Noeza),  Eu- 
hybos  (Fig.  563),  Meghyperus,  Lactistomyia,  Syndyas, 
Syneches).    (HYBOTID^E)  HYBOTIN^ 


Figs.  558-567.    Empididse,  Dolichopodidse 

558.  Hilarempis,  male.  Empididse. 

559.  Brachystoma,  wing.  Empididse. 

560.  Empis,  wing.  Empididse. 

561.  Platypalpus,  wing.  Empididse. 

562.  Oreothalia,  male.  Empididse. 

563.  Euhybos,  male  (Melander)  Empididse. 

564.  Chelif  era,  male  (Melander)  Empididse. 

565.  Dolichopus,  wing.  Dolichopodidae. 

566.  Psilopodinus,  wing  (Aldrich)  Dolichopodidse. 

567.  Argyra,  male  (Cole)  Dolichopodidse. 


Anterior  crossvein  located  within  basal  fifth  of  wing  (Fig.  566), 
discal  cell  always  confluent  with  second  basal,  third  vein  never 
forked,  three  posterior  cells,  i.e.  Mi  and  M2  fused,  Sc  when  com- 
plete ending  in  Ri;  calypteres  rather  large  and  fringed;  a  row  of 
postocular  cilia  present;  proboscis  almost  always  soft;  male 
genitalia  more  or  less  inflexed  under  abdomen;  color  usually 
metallic  green.  A  large  family  of  over  2000  species,  widespread, 
principally  holarctic  and  neotropical.  .   DOLICHOPODID.ffi 


BRUES   AND   MELANDER:    CLASSIFICATION   OF   INSECTS  303 

a.  Fourth  vein  typically  broken,  the  front  fork  widely  diverging  and 

angulately  approaching  the  third  vein  (Fig.  566) ;  head  short  and 
broad,  occiput  concave,  vertex  sunken,  ocellar  triangle  promi- 
nent; hypopygium  free,  its  appendages  visible;  slender  species 
with  short  and  broad  thorax,  long  narrow  abdomen  and  long 
slender  legs.  (Sciopus,  Chrysosoma,  Leptorethrum,  Mes- 
orhaga,  Psilopodinus  (Fig.  566),  Tenuopus).  (AGONOSO- 
MATINM,  LEPTOPODlNM,  PSIL0P0D1NM,  SCIAPOD- 

INM)   CHRYSOSOMATIN^J 

Fourth  vein  not  angulately  fractured  though  sometimes  bowed; 
vertex  not  sunken;  thorax  longer  than  broad b 

b.  First  antennal  joint  bare,  or  if  exceptionally  hairy  then  the  occiput 

is  concave  and  fitting  against  the  thorax,  or  the  palpi  are  broad, 

or  the  hypopygium  is  not  free c 

First  antennal  joint  pubescent;  occiput  convex;  face  of  male 
usually  narrow  and  with  only  a  weak  indication  of  a  transverse 
impression;  palpi  small;  alar  callus  present;  hind  cross  vein  dis- 
tant from  margin ;  middle  tibiae  with  an  apical  set  of  five  bristles ; 
hypopygium  large,  rather  free,  with  evident  and  often  large 
lamellae;  robust  and  bristly  species.  (Dolichopus  (Fig.  556a, 
565),  Hercostomus,  Orthochile,  Paraclius,  Pelastoneurus, 
Tachytrechus)  DOLICHOPODIN^I 

c.  Proboscis  stout,  with  an  incurved  hook;  coxae  spined;  front  femora 

basally  with  two  divergent  spine-like  bristles;  maritime  species. 

(Aphrosylus,  Teneriffa) APHROSYLIN^I 

Proboscis  not  furnished  with  a  hook-like  piercing  organ ;  coxae  and 
front  femora  not  so  spined d 

d.  Face  usually  broad,  with  evident  transverse  impression e 

Face  usually  narrow,  with  an  incomplete  transverse  impression, 

which  is  sometimes  entirely  wanting,  at  least  in  male h 

e.  Arista  dorsal;  postvertical  bristles  evident;  palpi  usually  very 

broad,  applied  against  proboscis;  occiput  usually  convex;  hy- 
popygium small,  not  free,  with  small  to  large  appendages .  . .  .  f 
Arista  apical  or  subapical;  postverticals  minute  or  wanting;  occi- 
put concave;  thorax  with  a  prescutellar  bare,  flattened  area; 
hypopygium  long,  without  long  evident  appendages;  alar  callus 
not  distinct.  (Medltera,  Oligochsbtus,  Thrypticus;  Sacco- 
pheronta,  ethiop.) ' MEDETERIN^I 

f.  Hind  crossvein  nearly  parallel  with  hind  margin  of  wing,  fourth 

vein  bent  forward  and  ending  before  wing-tip;  upper  occi- 
put concave;  no  acrostichal  bristles;  hypopygium  sunk  into 
sixth  segment.    (Plagioneurus,  America). 

PLAGIONEURIN^l 

Hind  crossvein  nearly  transverse,  located  close  to  hind  margin  of 
wing,  the  distal  segment  of  fifth  vein  short g 
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g.   Acrostichal  bristles  absent.  (Thinophilus,  Eucoryphus,  Peodes, 

Schsenophilus,   ethiop.)  THINOPHILIN.ffi 

Acrostichals   present.    (Hydrophorus,   Liancalus,    Orthocera- 

tium,  Scellus)    HYDROPHORIN^ 

h.  Third  antennal  joint  usually  long  and  narrow,  with  apical  arista, 
second  joint  transverse;  occiput  convex;  middle  tibia?  with 
apical  ring  of  bristles;  hypopygium  long  and  free.  (Rhaphium, 
Eutarsus,  Machserium,   Syntormon,    Systenus,   Xiphan- 

drium) RHAPHIIN.ffi 

Third  antennal  joint  triangular  or  spherical,  short,  rarely  some- 
what lengthened  with  dorsal  arista i 

i.  Hypopygium  large  and  free,  appendages  more  or  less  conspicuous; 
thorax  short,  scarcely  longer  than  broad,  with  prescutellar  area; 
abdomen  long;  legs  slender  and  without  set  of  apical  bristles  on 
middle  tibiae.  (Neurigona,  Oncopygius). .  .  NEURIGONIN.ffi 
Hypopygium  usually  small,  rarely  free,  often  hidden,  the  appen- 
dages never  large  though  visible  from  beneath j 

j.  Abdomen  and  legs  elongate;  antenna?  located  very  high;  ocellar 
triangle  prominent;  no  pulvilli;  hind  margin  of  first  abdominal 
segment  raised.    (Stolidosdma,  neotrop.). 

STOLIDOSOMATINtfl 
Abdomen  short  and  robust;  thorax  longer  than  broad;  middle 

tibise  tipped  with  set  of  bristles k 

k.  Occiput  rather  concave;  arista  dorsal  or  subapical;  hypopygium 
cap-shaped  or  hemispherical,  usually  with  four  or  more  strong 
bristles  and  only  rarely  with  distinct  appendages ;  body  bristly, 
usually  apex  of  abdomen  furnished  with  bristles.  (Diaphorus, 
Argyra  (Fig.  567),  Asyndetus,  Chrysotus,   Leucostola). 

DIAPHORINtfl 

Occiput  convex;  third  antennal  joint  short-triangular,  pubescent, 

with  dorsal  arista;  face  of  male  narrow;  hypopygium  small, 

rarely  free  and  with  appendages;  usually  small,  weakly  bristly 

species,  the  apex  of  abdomen  without  bristles 1 

1.  Acrostichals  wanting.  (Xanthochldrus,  Chrysotimus,  Lam- 
prochromus;  Micro  morphus,  ethiop.). 

XANTHOCHLORIN^I 
Acrostichals  present,  in  one  or  two  more  or  less  evident  rows. 
(Campsicnemus,  Sympycnus,    Syntormoneura). 

CAMPSICNEMIN-ffi 

Suborder  Brachycera,  Section  Cyclorrhapha 

54.  Radial  veins  stout,  running  into  the  costa  near  middle  of  wing, 
medial  veins  weak  and  extending  obliquely  across  wing,  no 
crossveins  and  therefore  no  basal  cells  (Fig.  570) ;  antenna?  placed 
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low,  apparently  single-jointed  because  the  minute  basal  joints 
are  set  in  a  cavity  of  the  third  joint,  provided  with  a  long,  apical 
or  subdorsal,  three-jointed  arista;  palpi  projecting,  not  jointed; 
hind  legs  long,  their  femora  compressed;  first  and  second 
abdominal  segments  separate;  small,  humpbacked,  quick- 
running  flies  of  characteristic  form.  Widespread,  many  species, 
mostly  holarctic;  including  most  myrmecophilous  genera  of 
flies,  some  of  which  are  specialized  and  degenerate  forms. 
(See  couplet  155).  HYPOCERA PHORID^I 


Figs.  568-572.    Phoridae,  Lonchopteridee 

568.  Paraspiniphora  ( Verrall)  Phoridae. 

569.  Chaetoneurophora  (Cole)  Phoridse. 

570.  Megaselia,  wing.  Phoridae. 

571.  Lonchoptera,  wing  of  female.  Lonchopteridae. 

572.  Lonchoptera,  male  (Verrall)  Lonchopteridae. 


a.  Propleura?  lateral  in  position,  visible  from  the  sides,  prothoracic 

spiracle  not  visible  from  above b 

Propleurge  small,  anterior  in  position,  the  humeri  formed  by  the 
mesonotum,  prothoracic  spiracle  visible  from  above;  female 
usually  wingless;  ant-guests.  (Platyphora  ( =  Mnigmatias) , 
-ffinigmatistes,  Psyllomyia).    (fiNIGMATIINffl). 

PLATYPHORIN-ffi 

b.  Tibiee  usually  with  one  or  several  long  preapical  bristles;  lower 

frontal  bristles  when  present  curving  obliquely  upward;  meso- 
pleurse  usually  undivided;  both  sexes  winged.  (Phora  (=  Tri- 
neura),  Chaetoneurophora  (Fig.  569),  Conicera,  Diplo- 
neura,  Hypocera,  Paraspiniphora  (Fig.  568)..  PHORINiE 
Tibia?  without  any  long  preapical  bristles,  bare  or  ciliate  on  the 
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edge;  two  or  four  supra-antennal  proclinate  bristles;  female 
often  wingless  or  with  aborted  wings.  (Metopina,  Apocepha- 
lus,  Chonocephalus,  Gymnophora,  Ecitomyia,  Mega- 
selia  ( =  Aphioehocta)  (Fig.  570),  Puliciphora  ( =  Stethopathus) , 
Rhyncophoromyia,  Syneura).  {PULICIPHORIBM, 
STETHOPATH1DM) METOPININ^J 

Wings  rather  pointed  at  tip,  lanceolate  (Fig.  571,)  costa  encom- 
passing entire  wing,  basal  cells  very  small,  second  vein  (R3) 
ending  almost  at  wing-tip,  anterior  crossvein  not  obvious,  no 
discal  cell,  the  three  branches  of  media  arising  from  a  common 
stalk  from  the  apex  of  the  second  basal  cell,  Cui  of  female  curv- 
ing forward  and  ending  in  M4  at  middle  of  wing-length,  thus 
forming  an  apparent  anal  cell  (Fig.  571),  of  male  short  and  reach- 
ing hind  margin  (Fig.  572),  veins  largety  setulose  above;  oral 
margin  bristly;  third  antennal  joint  rounded,  with  a  long 
subterminal  bristle;  thorax  with  bristles  but  no  hairs.  Princi- 
pally palsearctic,  few  species,  females  rare.  (Lonchoptera 
(Figs.  571,  572)  (  =  Musidora)).  (MUSIDORID^). 

LONCHOPTERID-ffi 

55.   Proboscis  small,  very  rarely  elongated ;  front  never  as  broad  as  the 

width  of  the  eye,  no  functioning  lunule  suture  above  antennse, 

eyes   of   male    usually   meeting;    face    without    subantennal 

grooves 56 

Proboscis  distinctly  longer  than  head,  slender,  stiff  and  often 
folding  (Fig.  578) ;  head  wider  than  thorax,  front  broad  in  both 
sexes;  face  with  a  groove  or  grooves  under  the  porrect  antennse, 
buccal  cavity  large;  no  body  bristles;  abdomen  clavate,  de- 
flexed  at  tip;  first  posterior  cell  pointed,  anterior  crossvein  near 
middle  of  discal  cell.  Widespread,  about  500  species;  parasitic 
on  wasps,  bees  and  Orthoptera.    (See  couplet  80). 

CONOPIDa: 

a.  Vertex  and  tibiae  without  bristles ;  anal  cell  rather  long  and  pointed ; 

ovipositor  not  excessively  long b 

Vertex  with  bristles,  tibiae  spurred;  anal  cell  small;  ovipositor  very 
long;  proboscis  long  and  geniculate;  third  antennal  joint  with 
subdorsal  arista.    (Stylogaster,  mainly  neotrop.). 

STYLOGASTRIN-ffi 

b.  Third  antennal  joint  with  dorsal  two-jointed  arista;   proboscis 

usually  hinged  at  middle,  the  distal  part  folding  back;  ocelli 

present c 

Third  antennal  joint  with  short  apical  style;  ocelli  usually  vesti- 
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gial;   proboscis  directed  forward,   not  geniculate  at    middle; 
abdomen  constricted  toward  base.  (Conops  (Fig.  577),  Physo- 

cephala  (Fig.  579),  Tropidomyia) CONOPIN^I 

c.   Anal  cell  equal  to  second  basal  cell;  ovipositor  large  and  folding 
forward  under  abdomen.   (Dalmannia  (Fig.  578)). 

DALMANNIINiE 

Anal  cell  much  longer  than  second  basal;  ovipositor  not  extending 

forward    under    abdomen.       (Mydpa,     Sicus,     Thecomyia 

(=Oncomyia),  Zodion) MYOPIN.ffi 


Figs.  573-579.    Syrphidae,  Conopidae 


573. 
574. 
575. 
576. 
577. 
578. 
579. 


Microdon,  wing  (Williston)  Syrphidae. 
Eristalis,  wing.   Syrphidae. 
Copestylum,  wing.   Syrphidae. 
Syrphus,  male  (Metcalf)  Syrphidae. 
Conops,  wing.   Conopidae. 
Dalmannia,  male  (Cole)  Conopidae. 
Physocephala  (Lugger)  Conopidae. 


56.  First  posterior  cell  (R5)  open,  though  sometimes  narrowed,  no 
extra  vein  crossing  the  anterior  cross  vein  (r-m).  (If  the  anal 
cell  is  narrowly  open  at  the  margin  see  Bombyliidfe,  Cyrtosiinae, 

couplet  48,  j) 57 

First  posterior  cell  (R5)  closed  (Fig.  574),  usually  an  extra  vein 
between  the  third  (R5)  and  fourth  (Mi)  veins  and  crossing  the 
anterior  crossvein  (r-m);  costa  continuing  around  margin  or 
stopping  at  wing-tip;  anal  cell  closed  just  before  wing-margin, 
therefore  short-petiolate,  the  vein  closing  discal  cell  parallel  with 
margin;  head  and  body  usually  without  bristles;  arista  dorsal, 
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very  rarely  terminal;  male  usually  holoptic;  ocelli  always 
present.  Characteristically  showy  flower-flies  with  yellow 
markings;  quick  fliers  and  good  hoverers;  cosmopolitan,  about 
3000  species SYRPHID.® 

a.  Antennae  elongate,  porrect b 

Antennae  moderate  in  length,  drooping,  if  elongate  and  porrect 

not  placed  on  a  produced  front e 

b.  First  posterior  cell  without  stump  of  a  vein  from  the  third  vein .  .  c 
First  posterior  cell  with  a  stump  of  a  vein  from  the  third  vein 

which  almost  divides  the  cell  into  two d 

c.  Antennae  inserted  on  a  strong  frontal  process;  a  single  red  ab- 

dominal band.   (Psarus) PS  ARIN.ffi 

Antennae  inserted  on  the  flattened  front;  abdomen  marked  with 
several  reddish  bands.  (Chrysotoxum)  .  .  CHRYSOTOXINiE 

d.  Arista  dorsal;  face  rounded  and  pilose;  scutellum  usually  armed 

and  emarginate;  sometimes  antennae  of  male  split  into  two  or 
four  parts;  larvae  and  pupae  developing  in  ant  nests.  (Microdon 
(Fig.  573),  Mixogaster,  Rhopalosyrphus).  (Including 
MASARYGID^E,  neotrop.,  with  antennae  of  male  split  into 

lobes)  MICRODONTIN-ffi 

Style  terminal,  antennae  on  frontal  processes ;  face  not  with  abundant 
pile.  (Cerioides  (  =  Ceria,  =  Sphyximorpha)). .  .  CERIOIDIN^J 

e.  Anterior  crossvein  located  before  middle  of  discal  cell,  nearly 

always    rectangular f 

Anterior  crossvein  near  or  beyond  middle  of  discal  cell,  usually 
oblique n 

f .  Wholly  black  or  metallic  tinted  species,  if  abdomen  is  spotted  with 

yellow,  the  facial  profile  is  parallel  with  eye-margin  and  face 

and  eyes  are  pubescent;  front  of  mesonotum  pubescent g 

Pale  color  marks  present  on  head,  thorax  and  abdomen.  . .  .  .  .  .  .i 

g.  Antennae  with  terminal  bristle.  (Callicera) .  CALLICERATIN^l 
Antennae  with  dorsal  arista h 

h.  Third  antennal  joint  very  large,  orbicular,  thick;  abdomen  con- 
cave below,  genitalia  entirely  hidden  from  dorsal  view.   (Nausi- 

gaster)   NAUSIGASTRIN-ffi 

Third  antennal  joint  smaller;  abdomen  not  strongly  concave 
below,  the  genitalia  usually  largely  visible  from  above.  (Chi- 
losia,  Chrysogaster,  Cnemodon,  Heringia,  Orthoneura, 
Pipiza,  Psilota) CHILOSIIN5I 

i.  Lower  part  of  face  strongly  projecting j 

Lower  part  of  face  not  strongly  projecting 1 

j.  Face  distinctly  projecting  conically  downward;  third  antennal 
joint  stout,  with  thickened  three-jointed  arista.  (Pelecocera, 
Chamsesyrphus) PELECOCERATIN^l 


BRUES   AND  MELANDEK:   CLASSIFICATION   OF  INSECTS  309 

Face  not  projecting  downward,  but  strongly  produced  forward; 

third  antennal  joint  not  stout  and  not  with  thickened  arista,  .k 

k.   Alula   very   small;    abdomen   clavate;    hind   femora   thickened. 

(Sphegina,  Neoascia) SPHEGIN.ffi 

Alula  normal;  abdomen  short,  not  constricted  at  base.    (Brachy- 

dpa,  Rhingia) BRACHYOPIN^E 

1.   Humeral  calli  and  the  region  between  them  destitute  of  pile; 
marginal  cell  open,   vein  closing  first  posterior  cell  usually 

parallel  with  margin;  arista  bare  or  pubescent m 

Humeral  calli  and  the  interhumeral  region  more  or  less  pilose ; 
marginal  cell  closed,  vein  closing  first  posterior  cell  distally 
recurrent;  arista  heavily  plumose;  hind  coxse  with  hair  behind. 
(Volucella  (Fig.  556c),  Copestylum  (Fig.  575),  Temnocera). 

VOLUCELLIN-ffi 
m.  Abdomen  elongate,  basally  narrow.    (Baccha,  Doros,  Spathio- 

gaster) BACCHIN^l 

Abdomen  oval,  not  narrow  at  base  nor  clavate.  (Syrphus  (Fig. 
576),  Didea,  Eriozona,  Leucozona,  Melanostoma,  Para- 
gus,    Platychirus,  Pyrophsfena,   Sphserophoria,   Xantho- 

gramma)   SYRPHIN^I 

n.  Third  vein  bending  deeply  into  first  posterior  cell  (Fig.  574); 
femora  with  conspicuous  patch  of  black  spinules  near  base. 
(Eristalis  (Fig.  574),  Arctosyrphus,  Helophilus,  Mallota, 
Megaspis,    Merodon   (  =  Lampetia)    (M.  equestris,   Narcissus 

bulb-fly)) ERISTALIN^I 

Third  vein  not  bending  deeply  into  first  posterior  cell o 

o.  Arista  plumose.  (Arctophila,  Conosyrphus,  Pararctophila, 
Sericomyia  ( =  Cinxia)).    (CINXIINjE,  SERICOMYIINM) . 

ARCTOPHILIKS; 

Arista  bare  or  pubescent p 

p.  Apical  crossvein  recurrent,  usually  with  a  stump  of  a  vein  at  the 

angle.   (Eumerus) EUMERINiE 

Apical  crossvein  oblique,  at  most  very  slightly  recurrent  at  apex .  q 

q.  Marginal  cell  closed  and  petiolate.    (Milesia)  ....  MILESIINiE 

Marginal  cell  open.    (Xyldta  (=Zelima),  Brachypalpus,  Calli- 

probola,    Cynorrhina,    Criorrhina   (=  Penthesllea),    Myio- 

lepta,    Sphecomyia,    Spilomyia,    Syritta,    Temnostoma, 

Tropidia) XYLOTIN^I 

57.  Proboscis  firm,  styliform,  porrect  or  short;  male  genitalia  terminal, 
more  or  less  asymmetrical;  subcosta  evanescent,  not  reaching 
costa,  anal  angle  of  wing  more  or  less  rectangular,  no  alula, 
costa  interrupted  at  fourth  vein;  arista  usually  thread-like  and 
terminal  (Fig.  563).   (Subfamily  Hybotinse,  see  couplet  53,  g). 

EMPIDID^I,  part 
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Proboscis  very  small  and  soft;  male  genitalia  forming  a  hypopy- 
gium  inflexed  under  the  abdomen;  subcosta  complete,  ending 

in  costa 58 

58.  Antennae  with  terminal  arista;  face  small  and  broad;  anal  angle  of 
wing  more  or  less  full,  basal  cells  small,  second  basal  much 
shorter  than  discal  cell;  hind  tibia3  and  tarsi  dilated,  especially 
in  male;  head  and  thorax  with  bristles ;  female  sometimes  bright- 
colored.  About  100  species,  principally  holarctic,  some  nearctic, 
indoaustralian  and  ethiopian.     (Platypeza   (=CUjihia)    (Fig. 


Figs.  580-584.  Pipunculidse,  Platypezidse,  Sciadoceratidse 

580.  Pipunculus,  male  (Cole)  Pipunculidse. 

581.  Opetia,  wing  (Verrall)  Platypezidse. 

582.  Calotarsa,  female;  a,  hind  tibia  and  tarsus  of  male  (Cole)  Platypezidse 

583.  Platypeza,  wing.  Platypezidse. 

584.  Sciadocera  (Tonnoir)  Sciadoceratidse. 


583),  Agathomyia,  Calotarsa  (Fig.  582),  Microsania,  Opetia 

(Fig.  581)).    {CLYTHIIDM)  PLATYPEZIDiE 

Antennae  with  dorsal  arista;  face  narrow;  legs  not  dilated;  head 
and  body  without  true  bristles ;  head  very  large,  usually  spheri- 
cal, consisting  almost  wholly  of  the  eyes ;  anal  angle  of  wings  not 
developed,  second  basal  cell  subequal  to  discal  cell  in  length; 
anal  cell  closed  near  margin;  ovipositor  large,  with  bulbous 
base  and  long  sword-like  point,  inflexed  under  abdomen.  About 
300  species,  principally  holarctic  and  australian,  some  nearctic 
and  ethiopian.  (Pipunculus  {  =  D6rylas)  (Fig.  580),  Chalarus, 
Nephroceros,  Verrallia).  {DORYLAIDM).  PIPUNCULID-ffi 
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Schizophora 

59.  Coxse  close  together,  the  legs  attached  ventrally;  head  movably 

separated  from  thorax ;  adults  not  ectoparasites  upon  mammals, 
birds  or  bees;  rarely  viviparous,  in  which  case  the  new-born 
young  are  very  immature.     (EUMYIID^,   MUSCOIDEA, 

MYIODARIA) 60 

Coxse  broadly  separated  from  each  other,  the  legs  appearing  at- 
tached toward  the  sides  of  the  thorax  and  therefore  sprawling 
(Fig.  663) ;  head  often  small  and  closely  united  with  body,  the 
eyes  more  or  less  reduced,  often  wholly  wanting,  ocelli  wanting 
or  vestigial;  adults  usually  much  flattened,  of  a  leathery  or 
horny  structure,  often  wingless,  living  parasitically  upon  warm- 
blooded vertebrates  or  upon  the  honey  bee;  viviparous,  the  new- 
born larvae  well  developed,  ready  for  pupation,  Braulidse  ovi- 
parous in  bee-hives.  (PUPIPARA,  EPROBOSCIDEA,  OMA- 
LOPTERA,  NYMPHIPARA) 138 

60.  Second  antennal  joint  with  a  longitudinal  seam  along  upper  outer 

edge  which  extends  quite  to  the  base;  anterior  orbits  not  differ- 
entiated above  from  the  lateral  vertex  plates,  bearing  a  row  of 
convergent  lower  frontal  bristles  which  are  more  distant  from 
eye-margin  than  the  upper  frontal  bristles  are  (Fig.  594) ;  usu- 
ally at  least  lower  calypter  large;  posthumeral  and  intra-alar 
bristles  usually  both  present;  thorax  with  a  complete  trans- 
verse suture  before  wings  (Fig.  585);  front  of  male  usually 
narrow  or  the  eyes  meeting;  subcosta  always  distinct  and  ending 
in  costa,  first  vein  (Ri)  never  short  (Fig.  598) ;  abdominal  spir- 
acles at  least  of  segments  two  to  five  located  in  side  margins 
of  tergites,  very  rarely  in  the  membrane.  (CALYPTRAT^E, 
MUSCARID^E,  MYODARIA  SUPERIORA,  THECOSTOM- 

ATA) 61 

Second  antennal  joint  without  such  a  seam  (except  Loxocera, 
couplet  124);  anterior  orbits  usually  separated  above  from 
lateral  vertex  plates,  or  the  latter  alone  developed  and  bearing 
fronto-orbital  bristles  (if  exceptionally  the  fronto-orbital  bristles 
are  located  on  the  orbits  the  lower  ones  are  closer  to  the  eye- 
margin  than  the  upper  ones  are);  lower  calypter  vestigial  or 
undeveloped;  posthumeral  bristles  absent;  thorax  without  a 
complete  transverse  suture  in  front  of  wings,  posterior  callosity 
usually  absent;  a  visible  membrane  connecting  the  dorsal  and 
ventral  sclerites  of  the  abdomen,  in  which  the  spiracles  are 
nearly  always  located  (if  spiracles  are  in  tergites,  e.g.  Chlorop- 
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idee  and  Ephydridse,  the  subcosta  is  imperfect);  front  of  both 
sexes  of  nearly  equal  width,  or  if  wider  in  female  the  greater 
width  is  due  to  a  widening  of  the  middle  stripe;  fourth  vein  (Mi) 
nearly  straight,  never  angulate  or  with  an  appendage;  often 
very  small  species.  (ACALYPTRAT^,  BORBOROIDEA, 
HAPLOSTOMATA,  MYODARIA  INFERIORA) 71 


Figs.  585,  586.    Calliphoridae 

585.  Calliphora,  thorax,  dorsal  view  (Walton)  Calliphoridse. 

586.  Calliphora,  thorax,  lateral  view  (Walton)  Calliphoridse. 

Selerites:  Cx,  front  coxa;  H,  humerus;  Hp,  hypopleura;  M,  posterior 
portion  of  mesonotum  (metazona);  Mp,  mesopleura;  Mn,  metanotum; 
P,  anterior  portion  of  mesonotum  (prozona);  Pp,  propleura;  Ptp,  ptero- 
pleura;  S,  scutellum;  Stp,  Sternopleura. 

Bristles:  ac,  acrostichals;  dc,  dorsocentrals;  h,  numerals;  ia,  intra-alars; 
n,  notopleurals;  pa,  post-alars;  ph,  posthumerals;  ps,  presutural;  sa, 
supra-alars. 

c,  calypteres;  TS,  transverse  suture  separating  prozona  from  metazona. 


61.   Mouthparts  functional ;  usually  with  sternopleural  bristles  at  least, 

often  very  bristly  species 62 

Mouth-opening  small,  the  mouthparts  vestigial  or  wanting; 
vibrissas  and  bristles  undeveloped,  no  sternopleural  bristles; 
front  broad  in  both  sexes;  antennae  set  in  the  facial  groove  or 
grooves;  lower  calypter  with  margin  only  slightly  pubescent. 

(ESTRIDJ3 

a.   Head  apparently  closed  below,  the  small  mouth-opening  filled  by 
the  proboscis  with  which  it  is  connected  by  a  membrane,  mouth- 
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parts  atrophied  or  even  wanting,  the  proboscis  never  angled  at 

base;  arista  always  bare b 

Head  with  a  deep  groove  beneath,  mouthparts  present,  proboscis 
angled  at  base,  withdrawn  in  the  oral  groove,  palpi  not  visible; 
arista  bare  or  plumose.  (CUTEREBRIDM) d 

b.  Middle  part  of  face  narrow;  hypopleurse  with  fan  of  strong  hairs. 

((Estrus  (Fig.  590),  cosmop.,  in  nasal  cavities  of  sheep,  ante- 
lope, etc.;  Cephalomyia,  S.  Eur.,  N.  Afr.;  Pharyngomyia, 
Eur.,  in  pharynx  of  elk;  Rhinoestrus,  Eurasia,  Afr.,  in  nasal 

cavities  of  horse  and  hippopotamus)   (ESTRIN  JE 

Middle  part  of  face  broad c 

c.  Middle  part  of  face  deeply  sunken;  hypopleurre  without  hairs. 

Elephant  stomach  bots.    (Cobboldia  (Fig.  591),  Rodhaino- 

myia,  ethiop.)   COBBOLDIINJE 

Middle  part  of  face  forming  a  slightly  convex  plate;  hypopleurae 
with  bundle  of  hairs.  Warbles,  widespread,  occurring  under 
skin  of  host.  (Hypoderma,  in  ruminants;  (Edemagena,  in 
reindeer;  (Estromyia,  in  rodents) HYPODERATMIN51 

d.  No  facial  carina;  antennal  pit  large  and  deep;  antennae  elongate, 

the  third  joint  three  times  as  long  as  second e 

Facial  carina  present;  antennal  pit  small  and  shallow;  antennae 
short.  Rodent  parasites,  mostly  American.  (Cuterebra  (Fig. 
589),  Bogeria,  Rogenhdfera)  CUTEREBRIN.ffi 

e.  Epistoma  rather  broad,  projecting  obliquely  forward  and  down- 

ward between  sides  of  face;  arista  thickly  long-plumose  to  tip. 

(Pseudogametes,   neotrop.)    PSEUDOGAMETINJE 

Epistoma  very  narrow,  projecting  straight  downward  between  the 
sides  of  face;  arista  with  hairs  on  upper  side  only.  (Derma- 
tobia,  neotrop.,  under  skin  of  mammals,  including  man). 

DERMATOBIINJE 

62.  Hypopleura?  and  pteropleurse  with  one  or  more  vertical  rows  of 
bristles  or  hairs  (Fig.  586) ;  fourth  vein  (Mi)  curving  or  bending 
forward,  narrowing  or  closing  first  posterior  (apical)  cell,  often 
with  a  spur  (M2)  at  the  bend  (Fig.  598);  when  three  sterno- 
pleural  bristles  present  usually  but  one  behind.    (TACHINOI- 

DEA) 63 

Hypopleurse  without  a  vertical  series  of  strong  bristles  below 
spiracle,  if  rarely  the  hypopleural  bristles  are  present  there  is 
no  row  of  bristles  on  pteropleura  (in  Stomoxys,  which  has  a 
porrect  rigid  proboscis  (Fig.  602),  both  hypopleural  and  ptero- 
pleural  hairs  are  present);  when  three  sternopleural  bristles 
present  usually  two  behind;  ventral  membrane  usually  distinct; 
postscutellum  not  developed  convexly 68 
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63.  Postscutellum   little   developed,   not  convexly   prominent    (Fig. 

586),  if  more  or  less  prominent  the  me ta thoracic  spiracular  cov- 
ering is  not  in  two  parts  but  covers  the  entire  lower  portion, 
leaving  a  small  opening  in  middle  above;  middle  segments  of 
abdomen  rarely  with  rather  strong  hairs;  second  ventral  seg- 
ment of  abdomen  more  or  less  overlapping  edges  of  the  dorsal 

segments 64 

Postscutellum  strongly  developed  in  the  form  of  a  transverse 
rounded  ridge  often  projecting  as  far  as  apex  of  scutellum; 
dorsal  segments  of  abdomen  with  strong  bristles  in  addition 
to  finer  hairs,  their  edges  overlapping  all  the  ventral  seg- 
ments   66 

64.  Hindmost  posthumeral  bristle  located  lateral  to  the  presutural 

bristle  (Fig.  585)  (sometimes  absent  in  Engyzops);  propleura 
and  prosternum  hairy  (bare  in  Pollenia  (Fig.  600)  which  has 
matted  metallic  hairs  on  mesonotum) ;  generally  two  noto pleural 
bristles,  rarely  three;  arista  generally  long-plumose;  body  usu- 
ally metallic  blue  or  green ;  fifth  ventral  segment  of  male  with  a 
split  hind  margin,  sometimes  prominently  developed;  eyes  of 
male  touching  or  approximated,  of  female  separated.  Cosmo- 
politan    CALLIPHORID.ffi 

a.  Cheeks  narrow,  about  one-fifth  eye-height;  arista  plumose  to  end; 

curve  of  fourth  vein  broadly  rounded,  basal  vein  sometimes 
setose;  metathoracic  spiracle  with  its  front  and  back  ends 
equally  rounded;  postscutellum  usually  well  developed.    (Mes- 

embrinella,   neotrop.)    MESEMBRINELLIN^E 

Cheeks  subquadrate,  about  half  the  eye-height;  curve  of  fourth 
vein  usually  angulate;  postscutellum  not  strongly  developed,  .b 

b.  Basal  section  of  radius  with  distinct  setulse  or  hairs  on  posterior 

upper  side c 

Basal  vein  not  setulose  on  posterior  upper  side d 

c.  Lower  calypter  subtruncate  at  apex,  concave  on  outer  margin, 

haired  on  part  of  upper  surface;  the  small  rounded  callosity 
below  base  of  wing  often  with  erect  hairs.  (Phormia,  Chry- 
somyia,  Cochliomyia  (C.  (Compsomyia)  macellaria,  Screw- 
worm),  Protocalliphora    (maggots  on  nestling  birds),  Pro- 

tophormia).  (CHRYSOMYII NM)  PHORMIIN.E 

Lower  calypter  rather  narrowly  rounded  at  apex,  nearly  straight 
on  outer  margin,  bare  above;  subalar  callosity  bare  or  without 
distinct  hairs.  (Rhinia,  Metallea,  Rhyncomyia,  Stoma- 
torhina) RHINIIN.E 
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Figs.  587-596.    Calliphoridae,  (Estridae,  Gastrophilidae,  Cordyluridae 

587.  Calliphora,  head  from  front  (Walton)  Calliphoridse :    Ant,    antenna; 

Ar,  arista;  Ch,  cheek;  E,  eye;  FS,  frontal  suture;  I,  interfrontalia; 
Ocp,  occiput;  Pa,  palpus;  oc,  ocellar  bristles;  orsi,  inner  row  of  upper 
orbital  bristles;  p.  orse,  proclinate  bristle  in  outer  row  of  upper  orbitals; 
r.  orse,  reclinate  bristles  in  outer  row  of  upper  orbitals;  vi,  vibrissae; 
vte,  exterior  vertical  bristle;  vti,  inner  vertical  bristle. 

588.  Calliphora,  profile  of  head  (Walton)  Calliphoridae.    Lettering  as  for 

Fig.  587. 

589.  Cuterebra,  head  from  front.  CEstridae. 

590.  (Estrus,  head  from  front.  CEstridae. 

591.  Cobboldia,  head  from  front  (Rodhain  and  Bequaert)  CEstridae. 

592.  Gastrophilus,  head  from  side  (Cole)  Gastrophilidae. 

593.  Gastrophilus,  wing  (Cole)  Gastrophilidae. 

594.  Cordylura,   head  from  front.  Cordyluridae:  Lun,  frontal  lunule;  ori, 

lower  set  of  fronto-orbital  bristles;  ors,  upper  set  of  fronto-orbitals; 
p.ors,  proclinate  bristle  of  upper  set;  pvt,  postverticals;  r.ors,  reclinate 
fronto-orbital  bristles  of  upper  set;  vi,  vibrissae;  vte,  outer  vertical 
bristle;  vti,  inner  vertical  bristle. 

595.  Parallelomma,  female  (Cole)  Cordyluridae. 

596.  Scatophaga,  wing.  Cordyluridae. 
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d.  Prosternum  and  propleura  hairy;  hairs  of  parafacial  stripe  not 
reaching  lower  margin  of  eyes.  Blow-flies,  Blue-bottle  flies. 
(Calliphora  (Figs.  585-588),  Cynomyia,  Lucilia,  Onesia). 

CALLIPHORIN-ffi 
Prosternum  and  center  of  propleura  bare;  parafacial  hairs  ex- 
tending to  lower  margin  of  eyes.    (Pollenia  (P.  rudis,  Cluster- 
fly  (Fig.  600);  Anthracomyia,  austr.) POLLENIIN^I 

Hindmost  posthumeral  bristle  placed  higher  than  or  level  with  the 
presutural  bristle;  propleura  and  prosternum  bare,  thorax  not 
with  matted  hairs,  often  four  notopleural  bristles;  arista  bare 
or  hairy  on  basal  half;  eyes  not  contiguous,  front  of  male  nar- 
row, or  as  wide  as  in  female 65 

65.  Calypteres  large  and  round,  reaching  scutellum;  fifth  ventral 
segment  of  male  abdomen  with  a  straight  hind  margin,  or  en- 
tirely absent;  arista  generally  plumose  only  on  basal  half,  some- 
times bare;  eyes  bare.   Flesh-flies SARCOPHAGIDJE 

a.  Head  quadrangular  in  profile;  arista  usually  plumose,  rarely  only 

pubescent;  third  and  fourth  sternites  more  or  less  evident, 
though  not  completely  covering  the  margins  of  the  tergites; 
theca  of  penis  rarely  with  spine;  front  of  male  usually  more  or 
less  narrow  and  without  orbital  bristles;  more  than  two  sterno- 
pleural  bristles  present  (see  Fig.  586,  stp.).  Larva?  of  most 
species  feeding^  on  carrion,  some  parasitic  on  grasshoppers. 
(Sarcophaga,  Agria,  Brachycoma,  Helicobia,  Blaesoxipha, 
Ravinia,  Sarcophila,  Sarcotachina,  Tephromyia,  Wohl- 

fartia) SARCOPHAGIN-ffi 

Head  not  quadrangular  in  profile;  third  and  fourth  sternites  less 
evident,  covering  margins  of  tergites;  theca  of  penis  usually 
with  spine;  arista  bare  or  with  very  short  pubescence;  two 
sternopleural  bristles  present;  front  often  with  orbital  bristles,  b 

b.  Middle  tibiae  near  the  middle  with  a  single  extensor  bristle;  cheeks 

rather  narrow,  eyes  large,  front  of  both  sexes  of  nearly  equal 
breadth;  arista  sometimes  with  weak  pubescence;  third  and 
fourth  sternites  completely  covered.  Larvse  feeding  on  supplies 
stored  in  nests  of  various  bees  and  wasps.  (Miltogramma, 
Apodacra,  Craticulina,  Hilarella,  Metopia,  Opsidia, 
Pediasiomyia,  Pachyophthalma,  Senotainia).   (METOPI- 

INjE)   MILTOGRAMMATIN-ffi 

Middle  tibiae  with  at  least  two  bristles  near  the  middle;  eyes 
small,  cheeks  broad,  face  broader  than  vertex,  front  of  female 
broader  than  of  male;  arista  bare c 

c.  Antenna?  very  short;  genitalia  large;  sternites  two  to  five  large, 

open;  eyes  very  small.    (Paramacronychia,  Nemorsfea,  Eur.). 

PARAMACRONYCHIIN^J 
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Antennae  normal;  genitalia  small;  sternites  two  to  five  more  or 
less  covered d 

Tergites  three  and  four  with  discal  macrochaetae,  body  bristly; 
eyes  pubescent;  theca  fused  with  penis,  forceps  long.  (Rhaphio- 
chsfeta,  Brachymera,  Eur.) RHAPHIOCH^ffiTINiE 

Tergites  three  and  four  without  discal  machrochaetae,  body  with 
short  bristles;  eyes  bare;  theca  free,  penis  without  membrane. 
(Amobia)    AMOBIIN^ffi 


Figs.  597-602.   Tachinidae,  Dexiidae,  Anthomyiidae,  Muscidae, 

Calliphoridae 

597.  Belvosia.   Tachinidae. 

598.  Ptilodexia.   Dexiidae. 

599.  Limnophora  (Cole)  Anthomyiidse. 

600.  Pollenia  (Cole)  Calliphoridaj. 

601.  Musca,  wing.   Muscidae. 

602.  Stomoxys,  head.  Muscidae. 


66. 


Calypteres  narrow,  with  the  inner  edge  generally  bending  away 
from  scutellum;  fifth  ventral  segment  of  male  split  to  the  middle; 
arista  pubescent;  eyes  sometimes  hairy.  Larvae  parasitic  on 
sowbugs,  snails,  beetles,  etc.  (Rhinophora,  Macquartia, 
Melanophora,  Phyto) RHINOPHORID-ffi 

Ventral  membrane  more  or  less  evident  between  the  reduced 
sternites  and  the  margins  of  the  tergites,  if  not  the  abdomen 
is    elongate    cylindrical     (Cylindromyia  =  Oeyptera),    or    the 
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female  abdomen  is  tipped  by  an  under-folded  claw  (Phania); 
abdomen  destitute  of  stout  bristles;  facial  plate  more  or  less 
convexly  produced  nose-like  below  the  vibrissal  angles  and 
fused  with  the  lowest  part  (epistome).  Larvse  parasitic  on 
bugs  and  beetles.  (Phasia,  Alophora,  Cystogaster,  Clytio- 
myia,  Gymnosoma,  Leucostoma,  Phorantha,  Tricho- 
poda).    (Including  GYMNOSOMATIDM  with  four,  not  five, 

abdominal  segments) PHASIID.ffi 

Ventral  membrane  not  visible;  abdomen  bearing  some  stout 
bristles ;  facial  plate  flattened,  at  most  slightly  produced ....  67 

67.  Antennre  inserted  usually  at  or  below  middle  of  eyes,  the  arista 

usually  hairy;  no  presutural  intra-alar  bristle;  ventral  segments 
of  abdomen  concealed  below  the  meeting  edges  of  the  tergites; 
legs  often  relatively  long.  Larvse  parasitic  in  beetles.  (Dexia, 
Myiocera,  Ptilodexia  (Fig.  598),  Rhynchodexia,  Thelaira, 

Theresia) DEXIIDiE 

Antenna?  inserted  above  middle  of  eyes,  the  arista  usually  bare, 
rarely  short-pubescent  (Fig.  556d) ;  intra-alar  bristles  usually  ex- 
tending in  front  of  suture,  if  not  the  ventral  segments  broadly 
visible,  or  the  fifth  ventral  of  male  is  vestigial ;  at  least  two  post- 
humeral  and  three  posterior  intra-alar  bristles.  Tachina  flies. 
Larvse  mostly  endoparasitic  in  caterpillars  and  other  insects. 
(Tachina  (=Larvcewra),  Aphria,  Archytas,  Belvosia  (Fig. 
597),  Ernestia,  Exorista,  Frontina,  Gonia  (Fig.  556d), 
Masicera,  Phorocera,  Peleteria,  Siphona,  Sturmia,  Win- 
themia,  Zenillia).  (Including  EXORISTID^,  MASICER- 
YDJE,  HISTRICIIDiE,  etc.).   {LARVmVRIDM). 

TACHINID-ffi1 

68.  Fourth  vein  (Mi)  often  bending  forward  to  narrow  the  apical  cell 

at  the  margin  (Fig.  601);  if  the  apical  cell  is  not  narrowed  then 
the  eyes  are  not  widely  separated,  or  cruciate  bristles  are  present 
on  the  front,  and  the  lower  calypter  is  longer  than  the  upper, 
and  the  abdomen  proper  contains  only  five  segments ;  if  the  eyes 
are  widely  separated  (the  females  and  some  males)  the  oval, 

1  This  dominant  group  has  been  divided  by  several  taxonomists  into  about  sixty  so-called 
families,  which  do  not  have  the  rank  of  the  dipterous  subfamilies  presented  in  the  previous 
portions  of  the  key.  Because  the  limits  of  these  groups  have  not  been  agreed  on  by  the  students 
of  the  muscoid  flies  and  because  there  is  no  satisfactory  published  key  no  attempt  is  here  made 
to  present  subdivisions  of  the  Tachinidse.  Even  the  distinctions  between  the  conventional 
families  Dexiida;  and  Tachinidse  have  broken  down  of  recent  years  with  the  discovery  of  annec- 
tant  genera.  Perhaps  the  best  solution  is  to  consider  but  two  subfamilies,  Dexiinae  and  Tachin- 
inse,  with  a  unique  army  of  legions,  cohorts  and  tribes  of  genera  comprising  the  latter.  (See 
page  9). 
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more  or  less  bristly  abdomen  is  distinctive;  scutellar  suture  com- 
plete. (MUSCOIDEA) 69 

Apical  cell  not  narrowed  at  margin  (Fig.  596) ;  no  cruciate  frontal 
bristles;  eyes  broadly  separated  in  both  sexes;  lower  calypter 
not  longer  than  the  upper;  scutellar  suture  interrupted  in  the 
middle;  abdomen  more  or  less  elongate,  with  six  segments  before 
the  genitalia  (the  first  two  fused  together,  as  usual).  (SCATO- 
MYZIDM,     SCATOPHAGIDM,    SCOPEUMIDM). 

CORDYLURID-ffi 

a.  Front  femora  and  tibiae  beneath  at  most  with  asingle  row  of  bristles  .b 
Front  legs  raptorial,  their  femora  beneath  with  a  double  row  of 

bristles,  front  tibia?  with  one  or  two  rows;  first  vein  bare  above. 
(Norellia,  Plethochseta,  Pycnoglossa) NORELLIIN^J 

b.  First  vein  usually  setose  above;  propleural  bristle  present.    (Cor- 

dylura  (Fig.  594),   Acicephala,   Hexamitocera,    Megoph- 
thalma,  Orthochabta,  Parallelomma  (Fig.  595)). 

CORDYLURIN^: 
First  vein  bare  above;  propleural  bristle  absent.     (Scatophaga 
(=Scopeuma)  (Fig.  596),  Acanthocnema,  Hydromyza,  Mi- 
croprosdpa,  Pogonota,  Spathiophora,  Tricopalpus).  (SCO- 
PE UMINM) SCATOPHAGIN-ffi 

69.  Either  the  hypopleural  or  pteropleural  bristles  or  hairs  present  (Fig. 
586);  basal  bristles  of  abdomen  reduced;  fourth  vein  bending  or 
curving  forward  (straight  mEginia) ;  arista  feathered  to  tip  .  .70 
Neither  the  hypopleural  nor  pteropleural  hairs  or  bristles  present; 
abdomen  usually  bristly;  fourth  vein  curving  backward  (if 
curving  forward  the  arista  is  not  feathered  to  the  tip);  arista 
sometimes  bare  (Fig.  599) ANTHOM  YIID.8J 

a.   Anal  vein  complete,  faint  apically  but  reaching  margin b 

Anal  vein  not  distinctly  traceable  to  margin c 

•b.  Eyes  of  male  close  together  on  the  narrowed  front;  calypteres 
large.  (Anthomyia,  Chortophila,  Egle,  Hammomyia,  Hy- 
lemyia  (H.  antiqua,  Onion  maggot,  //.  brdssicce,  Cabbage 
maggot,  H.  cilicrura,  Seedcorn  maggot,  //.  coarctata,  Wheat 
bulb  fly),  Hydrophoria,  Opsolasia,  Pegomyia  (P.  hyoscyami, 
Beet-fly,  P.  rubwora,  Raspberrv  cane  maggot),  Phorbia, 
Pycnoglossa).    (HYLEMYIInA  PEGOMYIINjE). 

ANTHOMYIIN^: 
Eyes  of  both  sexes  widely  separated  by  the  broad  front;  calyp- 
teres small.    (Fucellia,    Chirdsia,   Mycophaga,  Myopina). 

FUCELLIIN^l 
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c.  Lower  sternopleural  bristle  wanting,  or  if  present,  closer  to  one  of 

the  upper  sternopleurals  than  to  the  other d 

Lower  sternopleural  equidistant  from  the  two  upper;  front  in 
both  sexes  one-third  the  width  of  the  head,  each  orbit  with  one 
long  backward-directed  bristle  on  upper  half;  thorax  with  but 
one  pair  of  presutural  dorsocentral  bristles;  lower  stigmatal 
bristle  directed  downward;  eyes  of  both  sexes  usually  widely 
separated.  (Coendsia,  Chelisia,  Atherigona,  Limnospila, 
Lispocephala,  SchoBnomyza) C<ENOSIIN£l 

d.  Pteropleura  with  a  central  group  of  hairs;  palpi  dilated  apically, 

usually  conspicuously  dilated;  front  of  both  sexes  equal  to  eye- 
width,  the  interfrontalia  without  cruciate  bristles;  parafacials 
with  some  hairs  on  their  entire  length.  (Lispa).  .  .  LISPINiE 
Pteropleura  usually  without  such  group  of  hairs,  but  if  haired, 
the  front  of  the  male  is  narrower  than  that  of  the  female;  palpi 
not  conspicuously  dilated;  parafacials  bare  below  base  of 
antennae e 

e.  Hind  tibiae  of  male  with  a  strong  dorsal  bristle  just  beyond  middle,  f 
Hind  tibia?  of  male  without  such  a  strong  dorsal  bristle g 

f.  Anal  vein  very  short,  stopping  abruptly,  the  seventh  vein  (axil- 

lary or  A2)  more  or  less  distinctly  curved  forward  around  the 
apex  of  the  first  anal;  female  with  wholly  convex  front,  the 
broad  orbits  (and  in  males  with  wide  front  also)  bearing  two 
fronto-orbital  bristles  on  upper  half  directed  outward  over 
eyes,  or  the  upper  one  directed  slightly  backward;  middle  tibiae 
of  male  more  or  less  densely  pubescent  and  often  swollen  on 
inner  side.  (Fannia,  Coelomyia,  Piezura)  ....  FANNIINiE 
Axillary  vein  not  curving  around  end  of  anal  vein;  front  of  female 
more  or  less  projecting  forward,  orbits  not  with  two  upper  fronto- 
orbitals  curving  outward  over  eyes  in  either  sex;  middle  tibiae 
of  male  not  pubescent  or  swollen.  (Phadnia  (  =  Aricia),  Alloeo- 
stylus,  Dialyta,  Hera,  HydrotsBa,  Ophyra,  Pogonomyia). 
{AR1CIINM,  including  HYDROT&INM)  .  .  PHAONIIN-ffi 

g.  Thorax  with  an  uneven  number  of  dark  stripes,  or  unmarked; 

scutellum  with  only  the  larger  basal  and  subapical  bristles;  face 
and  oral  margin  usually  produced;  third  and  fourth  veins  paral- 
lel or  slightly  convergent,  rarely  divergent;  usually  sparsely 
short-setose.    (Limnophora  (Fig.  599),  Hebecnema). 

LIMNOPHORINiE 
Thorax  with  an  even  number  of  dark  stripes,  or  rarely  unmarked; 
scutellum  usually  with  stout  discal,  prebasal  and  preapical 
bristles  in  addition  to  the  basals  and  subapicals;  face  usually 
vertical,  rarely  produced;  third  and  fourth  veins  usually  di- 
vergent or  parallel;  usually  strongly  setose.  (Mydsfea  (includ- 
ing Spilogaster),  Helina)  MYD-ffilN-ffi 
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70.  Proboscis  needle-like,  porrect,  at  rest  completely  ensheathed  by 

the  long  slender  palpi;  arista  strongly  plumose  with  feathered 
hairs  (Fig.  556e) ;  prosternum  membranous ;  middle  coxae  sepa- 
rated by  the  forward-projecting  metasternum;  abdominal 
spiracles  located  in  the  membrane  between  tergites  and  stern- 
ites.  Tsetse  flies.    (Glossina,  ethiop.)  (Fig.  556e). 

GLOSSINIDJE 
Proboscis,  if  elongate  and  porrect,  not  ensheathed  by  the  palpi; 
hairs  of  arista  not  feathered;  prosternal  plate  developed;  ab- 
dominal spiracles  located  in  second  to  fifth  tergites. 

MUSCIDJE 

a.  Proboscis  of  both  sexes  elongate,  rigid,  fitted  for  piercing  and 

sucking  blood,  the  labella  not  enlarged;  arista  with  long  hairs 
on  upper  side,  bare  or  pubescent  below;  lower  calypter  rounded 
posteriorly,  its  inner  basal  margin  well  separated  from  the 
lateral  basal  angles  of  scutellum.  (Stomoxys  (S.  cdlcitrans, 
Stable  fly  (Fig.  602)),  Hsematobia,  Lyperosia  (L.  irritans, 
Horn  fly);  Haphospatha,  Eur.,  Afr.;  Haematobosca,  China). 

STOMOXYDIN-ffl 

Proboscis  not  heavily  chitinized,    the  labella  fleshy,    fitted  for 

lapping b 

b.  Apical  cell  widely  open,  the  fourth  vein  gently  curving  back; 

hypopleural  bristles  present  above  hind  coxae;  pteropleural 
bristles  absent  beneath  root  of  wing.    (Eginia,  palsearc). 

EGINIIN^E 
Apical  cell  narrowed;  hypopleural  bristles  nearly  always  absent, 
pteropleural  bristles  or  hairs  often  present;  lower  calypter  with 
posterior  curvature  more  or  less  transverse,  the  inner  basal 
angle  very  close  to  and  often  touching  or  underlying  the  basal 
lateral  angle  of  scutellum.  (Musca  (M.  domestica.  Housefly 
(Figs.  557,  601),  Cordylobia  (C.  anthropophaga,  Tumbu-fly, 
ethiop.),  Dasyphora,  Graphomyia,  Mesembrina,  Morellia, 
Muscina,  Myiospila,  Pyrellia,  Synthesiomyia). 

MUSCiN£! 

Acalyptratae 

71.  Mouth-opening  small,  the  mouthparts  vestigial;  antenna?  sunken 

in  the  facial  grooves  which  form  a  rounded  pocket,  arista  bare; 
vibrissa?  and  bristles  absent,  no  sternopleural  or  pteropleural 
bristles;  scutellar  suture  broadly  interrupted  at  middle;  ovi- 
positor sturdy  and  inflexed  under  abdomen;  costa  ending  at 
third  vein  (R5)  which  terminates  much  before  tip  of  wing,  the 
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apical  cell  widely  open  (Fig.  593).  Horse  botflies,  cosmopolitan. 
(Gastrophilus  (Figs.  592,  593))  ....  GASTROPHILID.®  l 
Mouth-opening  normal,  the  mouthparts  functioning;  third  and 
fourth  veins  usually  parallel  or  converging,  very  rarely  markedly 
diverging;  larva?  not  internal  parasites  of  horses,  etc 72 

72.  Costa  entire,  no  indication  of  a  break  near  the  end  of  the  subcosta 

nor  near  the  humeral  crossvein;  Sc  nearly  always  distinctly 
separated  from  Ri  and  ending  in  the  costa  an  appreciable  dis- 
tance before  Ri  which  usually  terminates  near  or  beyond  middle 

of  wing  (see  Fig.  608) 73 

Costa  fractured  just  before  end  of  subcosta  (best  seen  by  trans- 
mitted light),  or  if  Sc  is  imperfect  the  costa  is  visibly  broken  or 
constricted  before  end  of  first  vein  (Ri)  (Fig.  603),  or  at  least 
with  an  indication  of  such  fracture;  sometimes  with  an  addi- 
tional break  near  the  humeral  crossvein  (Fig.  658) 99 

73.  Subcosta  complete,  ending  in  the  costa,  usually  free  from  Ri, 

rarely  closely  approximated  to  it,  rarely  wanting;  anal  cell 

present 74 

Subcosta  incomplete,  developed  only  at  base  and  continuing  as 
an  evanescent  fold,  not  attaining  the  costa;  anal  cell  faint  or 
absent;  postvertical  bristles  divergent 98 

74.  Vibrissa?  present  at  the  vibrissal  angle  of  the  head,  in  distinction 

to  peristomial  or  buccal  bristles  or  hairs 75 

Definite  vibrissa?  absent 78 

75.  Palpi  well  developed 76 

Palpi  very  small,  vestigial;  anterior  orbital  bristles  never  devel- 
oped; head  spherical,  cheeks  narrow;  arista  bare  or  nearly  so; 
posterior  spiracle  usually  with  at  least  one  bristle;  abdomen 
somewhat  elongate  and  usually  narrowed  at  base;  black  scav- 
enger flies.  Cosmopolitan SEPSID.33 

a.  Postvertical  bristles  wanting;  head  broadened,  with  projecting 

eyes.  (Eurychoromyia) EURYCHOROMYIIN^l 

Postverticals  present  and  diverging;  if  absent,  the  head  is  not 
broadened      b 

b.  First  and  second  basal  cells  united.  (Pandora  (Fig.  608),  widespr. ; 

Saltelliseps,  ethiop.,  asiat.) PANDORINiE 

Basal  cells  separate c 

1  The  enigmatical  family  Ctenostylid^e,  erected  by  Bigot  for  Clenoslylum  from  the  Amazon 
River  differs  in  having  the  arista  long-plumose  above,  mesothorax  with  a  short  recurved  bristle 
at  each  posterior  angle  and  the  marginal  cell  divided  into  six  or  seven  small  cells  by  thickened 
crossveins  between  the  costa  and  the  second  vein.  Bigot  located  the  family  near  the  Conopid» 
from  which  it  differs  in  the  widely  open  apical  cell  and  atrophied  mouthparts.  Apparently  the 
only  specimens  known  were  collected  previous  to  1850. 
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c.  Thorax  verrucose,  subshining,  pubescence  fine,  forming  a  sheen; 

dorsal  abdominal  segments  devoid  of  bristles  and  setae.   (Toxo- 

poda,  Paratoxopoda,  mainly  ethiop.) TOXOPODINJE 

Thorax  not  verrucose,  at  least  mesopleurae  shining,  hairs  short, 
not  forming  a  sheen;  abdomen  often  with  bristles d 

d.  Postocular  and  mesopleural  bristles  wanting.    (Themira  (Fig. 

607),  Enicita,  holarc;  Protothemira,  palaearc.). 

THEMIRIN-ffl 
At  least  mesopleural  bristle  present e 

e.  Front  femora  of  male  more  or  less  excised  before  end  and  provided 

with  varying  sets  of  bristles,  thorns  or  prongs;  orbital  bristle 
weak  or  wanting.    (Sepsis  (Fig.  609),  cosmop.;  Lasiosepsis, 

Eur.,  ethiop.) SEPSIN.ffi 

Front  femora  not  excised  toward  end,  with  or  without  rows  of 
bristles  but  without  spinigerous  tubercles f 

f.  A  strong  orbital  bristle  present  on  each  side;  abdomen  of  both 

sexes  without  bristles;  postocular  bristle  strong.    (Merdplius, 

widespr.) MEROPLIIKffi 

Orbital  bristle  weak  or  wanting,  or  if  present,  the  postocular  bristle 
is  weak  or  wanting.    (Nemopoda,  Sepsidomorpha,  holarc). 

NEMOPODIKffi 

76.  Thorax  convex;  cheeks,  pleurse  and  legs  not  remarkably  bristly; 

postvertical  bristles  divergent 77 

Mesonotum  and  scutellum  more  or  less  flattened;  head,  body  and 
legs  coarsely  bristly  (Fig.  613).  Seashore  species.  (See  couplet 
87)  CGELOPID.ffi 

77.  Second  antennal  joint  usually  with  an  angulate  projection  from 

the  exterior  edge  (Fig.  635);  interfrontal  cross-bristles  often 
present;  tibiae  usually  with  preapical  bristles;  anal  vein  abbrevi- 
ated, not  reaching  margin.    (See  couplets  107  and  129). 

CLUSIID-ffi 
Second  antennal  joint  without  angular  projection;  no  interfrontal 
cross-bristles;  tibiae  without  preapical  bristles;  anal  vein  con- 
tinuing as  a  fold  almost  to  margin.   (See  couplet  109).   (Acten- 
optera,  (=Gymnomyza),  palaearc.). 

NEOTTIOPHILID^l,  part 

78.  First  posterior  cell  (R5)  closed  or  much  narrowed  at  apex  due  to 

the  convergence  of  both  third  and  fourth  veins  (wide  in  Nothyb- 
idae,  couplet  81,  which  have  remarkably  long  presternum); 

abdomen  elongate;  legs  long,  or  very  long  and  slender 79 

First  posterior  cell  widely  open,  if  narrowed,  the  abdomen  is  short 
and  the  legs  are  not  unusually  long  and  slender 83 
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79.   Eyes  large,  the  cheeks  and  posterior  orbits  narrow;  upper  occiput 

concave 80 

Eyes  moderately  large,  front  not  narrow,  cheeks  and  posterior 
orbits  not  distinctly  narrow,  face  often  greatly  retreating,  occi- 
put usually  large ;  ocellar  and  humeral  bristles  absent 82 


Figs.  603-609.    Micropezidse,  Neriidse,  Tanypezidee,  Sepsidae 

603.  Trichoscelis,  basal  portion  of  wing.  Trichoscelidse. 

604.  Calobata,  male  (Cole)  Micropezidse. 

605.  Nerius,  profile  of  head.   Neriidse. 

606.  Tanypeza,  wing.  Tanypezidse. 

607.  Themira,  male.  Sepsidse. 

608.  Pandora,  wing.  Sepsidse. 

609.  Sepsis,  wing  (Cole)  Sepsidse. 


80.  Proboscis  very  long  and  geniculate;  ovipositor  elongate;  arista 

terminal.   (See  couplet  50).   (Stylogaster,  America,  Afr.). 

CONOPIDJE,  part 
Proboscis  and  ovipositor  not  elongate;  arista  dorsal;  hind  meta- 
tarsi with  basal  group  of  bristles 81 

81.  Ocellar  and  humeral  bristles  present,  though  sometimes  small; 

pro  thorax  small;  first  vein  (Ri)  setulose;  front  of  male  narrow. 
(Tanypeza  (Fig.  606),  Polphopeza,  Scipopeza,  mainly  neo- 
trop.) TANYPEZID.E 
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Ocellar  and  humeral  bristles  absent;  thorax  elongate,  the  pro- 
sternum  prominent,  the  front  legs  attached  behind  middle  of 
thorax;  hind  femora  without  bristles  on  posterior  edge;  first 
vein  bare;  front  of  both  sexes  wide.   (Nothybus,  malay.). 

NOTHtBID^ 

82.  Arista  dorsal,  located  toward  base  of  the  third  antennal  joint; 

front  legs  shorter  than  posterior  pairs  from  which  they  are 
widely  separated,  the  front  coxa?  short;  pro  pleura?  scarcely 
produced  in  front;  second  antennal  joint  without  projection; 
palpi  usually  small.  Mostly  tropical MICROPEZID^E 

a.  Middle  and  hind  tibia?  uniformly  pubescent  but  without  bristles; 

hind  metatarsi  with  some  seta?  at  base;  subcosta  evident. 
(Calobata  (=Trepidaria)  (Fig.  604),  Calobatella,  Paracalo- 

bata) CALOBATIN-ffi 

Middle  and  hind  tibiae  with  a  row  of  short  extensor  bristles;  hind 
metatarsi  without  group  of  seta?  at  base;  subcosta  closely  ap- 
proximated to  first  vein b 

b.  Posterior  basal  cell  present.   (Tanypoda,  Cardiocephala,  Eury- 

bata,  Grallipeza,  Ptilosphen,  Scipopus)..    TANYPODIN.® 

Posterior  basal  cell  united  with  discal  cell.   (Micropeza  ( =  Tylos), 

Cliopeza,  Neriocephalus) MICROPEZIN-ffi 

Arista  apical  or  subapical  (Fig.  605) ;  front  legs  longer  than  posterior 
pairs,  the  front  coxa?  lengthened,  thus  placing  the  front  legs 
close  to  the  middle  pair;  pro  pleura?  strongly  developed  beneath 
in  front  of  front  coxa?;  second  antennal  joint  with  a  finger-like 
process  on  inside  edge;  palpi  long.  Mostly  tropical.  (Nerius 
(Fig.  605),  Macrotoma,  Telostylus) NERIIDJE 

83.  Eyes  prominently  bulging,  the  vertex  sunken;  scutellum  often 

large  and  grooved;  femora  and  usually  hind  tibia?  greatly  en- 
larged; anal  cell  rather  large;  prelabrum  well  developed 84 

Eyes  less  prominent,  vertex  not  sunken;  first  posterior  cell  widely 
open,  if  rarely  narrowed  the  femora  are  not  thick 85 

84.  First  vein  ending  far  beyond  subcosta,  first  posterior  cell  usually 

narrowed  apically  due  to  the  angulation  of  the  fourth  vein  at 
apex  of  discal  cell;  posterior  spiracle  with  a  group  of  bristles; 
palpi  broad.  Principally  neotropical.  (Rhopalomera,  Apo- 
phorhynchus,  Kroeberia,  Willistoniella  (Fig.  610)). 

RHOPALOMERIDJE 
First  vein  ending  close  to  subcosta,  first  posterior  cell  widely  open ; 
posterior   spiracle   without   group   of   bristles;   palpi   narrow. 
(See  couplet  119).   (Rhinotora  (Fig.  611),  neotrop.,  ethiop.). 

RHINOTORID^I 
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85.   Some  or  all  tibise  with  preapical  bristle  on  extensor  side;  ovi- 
positor short,  retractile 86 

Tibise  without  extensor  preapical  bristle;  in  case  preapical  bristles 
are  present  either  the  ovipositor  is  long  and  chitinized,  or  the 
first  vein  is  setulose,  or  the  anal  crossvein  (Cui)  is  broken ...  90 
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Figs.  610-616.    Rhopalomeridse,  Rhinotoridse,  Coelopidse, 
Ochthiphilidae,  Celyphidse,  Lauxaniidse 


Willistoniella,  wing.   Rhopalomeridse. 
Rhinotora,  wing.  Rhinotoridee. 

612.  Orygma,  head  from  above.  For  lettering  see  Fig.  594.   Coelopidse. 

613.  Orygma,  head  in  profile.  Coelopidse. 
Leucopis  (Cole)  Ochthiphilidae. 
Celyphus.  Celyphidae. 
Minettia  (Cole)  Lauxaniidse. 


86.   Scutellum  never  broadly  covering  the  wings  and  abdomen 87 

Scutellum  enormously  enlarged  and  convexly  inflated,  covering 
the  abdomen  and  the  wings  when  at  rest  (Fig.  615);  nearly 
bristleless  flies  with  shortened  thorax,  antennas  porrect,  arista 
subapical,  prelabrum  large;  abdominal  sternites  very  small; 
alula  large,  discal  and  second  basal  cells  confluent.  Indo- 
australian  and  African.  (Celyphus  (Fig.  615),  Acelyphus, 
Parcelyphus,  Spaniocelyphus) CELYPHID.ffi 
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87.  Thorax  convex;  cheeks,  pleurae  and  legs  not  remarkably  bristly; 

last  tarsal  joint  not  flattened 88 

Mesonotum  and  scutellum  flattened;  head,  body  and  legs  coarsely 
bristly;  last  tarsal  joint  flat  and  enlarged.  Seashore  species. 
(PHYCODROMIDM)   C(ELOPID-ffi 

a.  Postvertical  bristles  convergent  or  parallel;  metathoracic  spiracle 
without  bristles;  propleural  bristle  absent.     (Coelopa,  Mala- 

comyza  (=  Phycodrbmia)) C(ELOPiN.ffi 

Postverticals  divergent;  metathoracic  spiracle  with  group  of 
bristles;  propleural  present.  (See  couplet  76).(Orygma  (Figs. 
612,  613)) ORYGMIN51 

88.  Postvertical  bristles  convergent  or  crossing;  second  antennal  joint 

with  dorsal  bristle;  one  or  two  sternopleural  bristles  and  one 
mesopleural  present ;  lower  edge  of  front  femora  bearing  bristles; 
anal  and  second  basal  cells  small,  anal  vein  abruptly  shortened 
(Fig.  616);  two  or  one  fronto-orbital  bristles,  the  lower  often 
directed  inward.  Many  genera,  mostly  tropical.  (Lauxania, 
Caliope,  Camptoprosopella,  Homoneura,  Minettia  (Fig. 
616),  Pelomyza,  Sapromyza,  Sapromyzosdma,  Steganop- 
sis,  Trigonometopus.).  (Including  TRIGONOMETOPIDM, 
with  front  horizontal) .  (SA  PROM  YZIBM) .  .  LAUXANIIDiE 
Postverticals  parallel  or  divergent,  rarely  wanting;  second  anten- 
nal joint  rarely  with  dorsal  bristle;  mesopleural  and  usually 
sternopleural  bristles  wanting;  front  femora  not  bristly  be- 
neath; anal  vein  reaching  margin,  at  least  as  a  fold 89 

89.  Prelabrum  pronounced,  not  retractable  with  the  infolding  of  the 

proboscis;  first  vein  ending  beyond  middle  of  wing;  femoral 
bristles  undeveloped.  A  rather  small  family;  principally  hol- 
arctic    DRYOMYZID-ffi 

a.  Cheeks  evenly  pubescent;  third  antennal  joint  spherical,  antennae 
separated;  oral  margin  not  protruding,  palpi  without  apical 
bristle;  anterior  dorsocentral  bristles  present.     (Helcomyza, 

Heterochila)   - HELCOMYZIN^I 

Cheeks  with  a  bare  groove;  third  antennal  joint  compressed,  longer 
than  broad,  antennae  not  separated;  oral  margin  protruding, 
palpi  with  apical  bristle;  anterior  dorsocentral  bristle  absent; 
middle  femora  with  posterior  row  of  bristles.  (Dryomyza, 
Neuroctena  (Fig.  619)) DR YOM  YZIN^I 

Prelabrum  vestigial,  rarely  chitinized,  not  touching  oral  margin 
when  the  proboscis  is  extended;  first  vein  ending  at  middle  of 
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a. 


wing;  femora  setulose,  their  bristles  developed,  a  characteristic 
bristle  usually  present  near  middle  of  anterior  face  of  middle 
femora  (Fig.  617).  Many  genera  and  species;  widespread,  largely 
holarctic.    {SCIOMYZIDM)   TETANOCERATIDiE 

Abdomen  of  female  with  seven  segments,  ovipositor  not  retractile; 

arista  subapical;  front  femora  not  bristlv.    (Tetanura). 

TETANURIN-ffi 
No  ovipositor;  apical  segments  of  female  abdomen,  beyond  fifth, 

retractile;  arista  basal;  front  femora  with  bristles b 


Figs.  617-621. 


Tetanoceratidse,  Dryomyzidae,  Megamerinidae, 
Diopsidse 


617.  Sepedon  (Cole)  Tetanoceratidse. 

618.  Sciomyza,  head  from  front  (Hendel)  Tetanoceratidse. 

619.  Neuroctena,  head  from  side.  Dryomyzidse. 

620.  Syringogaster.  Megamerinidse. 

621.  Diopsis,  head  from  front.  Diopsidse. 


b.  Propleural  bristle  present;  front  usually  without  differentiated 
median  polished  stripe.   (Sciomyza  (Fig.  618),  Melina,  Pher- 

bellia  (  =  Ditoenia),  Pteromicra) SCIOMYZIN^ 

Propleural  bristle  wanting;  front  usually  with  a  distinct  polished 
median  stripe,  rarely  subshining.  (Tetanocera,  Antichaeta, 
Dictya,  Elgiva,  Hedroneura,  Hoplodictya,  Euthycera, 
Limnia,    Pcecilographa,    Renocera,   Sepedon    (Fig.  617)). 

TETANOCERATIN-ffi 

90.   Head  produced  on  each  side  into  a  lateral  process  bearing  the  eye 
at  the  tip  and  the  antennae  widely  distant  from  each  other  on 
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the  eye-stalk  (Fig.  621),  frontal  lunule  flattened;  snbcosta  weak 
and  parallel  with  first  vein,  third  vein  arising  from  second  near 
middle  of  wing,  discal  cell  confluent  with  second  basal;  front 
femora  more  or  less  thickened;  scutellum  bituberculate.  A  small 
family,  mainly  tropical.   (Diopsis  (Fig.  621),  Sphyracephala). 

DIOPSIDiE 

Head  not  produced  so  that  the  eyes  are  stalked  and  the  antenna? 

are  distantly  separated;  third  vein  arising  from  second  toward 

base  of  wing;  scutellum  not  bituberculate 91 

91.  Anal  crossvein  (Cui)  not  angulate,  the  anal  cell  not  acutely  pro- 

duced (Fig.  608),  first  vein  bare;  ovipositor  retractile,  not  promi- 
nent. (If  legs  and  thorax  are  unusually  elongate,  see  Nothybidee, 

couplet  81)   92 

Anal  crossvein  usually  angulate  so  that  the  anal  cell  is  acutely 
produced  (Fig.  624),  or  at  least  the  anal  cell  apically  angled, 
first  vein  usually  setulose  above;  ovipositor  chitinized  and  more 
or  less  projecting,  usually  flattened;  post-vertical  bristles  di- 
verging or  parallel;  palpi  developed.  (If  indomalayan,  elongate 
flies  with  slender  legs  and  prominent  prothorax,  see  Phytalmi- 
idse,  couplet  100).    (ORTALIDID^,  s.  Jot.) 94 

92.  Hind  femora  long,  thickened  and  spinose  beneath;  basal  cells 

lengthened,  anal  vein  usually  reaching  margin;  abdomen 
elongate,  slender  at  base,  clavate;  postvertical  bristles  wanting. 
A  small  family;  Europe,  N.  America,  Oceanica.  (Megamerina, 
(=lAssa),  Syringogaster  (Fig.  620),  Syrittomyia). 

MEGAMERINIDtfl 

Hind  femora  rarely  thickened,  not  biseriately  spinose  beneath; 

basal  cells  short,  anal  vein  abbreviated;  postverticals  present, 

though  sometimes  small 93 

93.  Postvertical  bristles  diverging;  palpi  vestigial;  front  legs  of  male 

often  more  or  less  deformed  and  bristly;  at  least  abdomen  more 

or  less  shining.     (See  couplet  75)    SEPSID.ffi 

Postverticals  converging,  sometimes  wanting;  palpi  developed; 
femora  not  spinose;  usually  densely  gray-pruinose  species,  the 
oval  abdomen  usually  pictured  with  paired  brown  spots.  Europe 
N.  America,  Asia.  (Ochthiphila  (=Chamaemyia),  Acrome- 
topia,  Leucopis,  (Fig.  614),  Leucopomyia,  Pseudodinia). 
{CHAM MM  YIIDM) OCHTHIPHILID^ 

94.  First  and  third  veins  usually  bare;  first  posterior  cell  sometimes 

apically  narrowed  or  rarely  closed;  body  often  metallic;  head 
large,  hemispherical,  front  broad,  eyes  not  bulging,  proboscis 
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stout.  (Ulidia,  Chaetopsis  (Fig.  625),  Chrysomyza,  Euxesta 
(Fig.  624),  Mosillus  (  =  Myodlna,  =Seoptera),  Timia). 

ULIDIID.ffi 

First  vein  usually  setulose  or  hairy,  when  bare  either  the  first 

posterior  cell  is  not  narrowed,  or  the  eyes  protrude,  or  the  costal 

cell  is  very  large 95 


626 


623 


624 


627 


Figs.  622-628.    Pyrgotidae,  Pterocallidae,  Ulidiidae,  Richardiidae, 

Phytalmiidae 

622.  Pyrgota,  profile  of  head.  Pyrogotidae. 

623.  Pterocalla,  wing  (Williston)  Pterocallidae. 

624.  Euxesta,  wing.  Ulidiidae. 

625.  Chaetopsis  (Cole)  Ulidiidae. 

625.   Coelometopia,  wing  (Williston)  Richardiidae. 

627.  Phytalmodes,  head  from  front  (Bezzi)  Phytalmiidae. 

628.  Phytalmodes,  wing  (Bezzi)  Phytalmiidae. 


95.  Ocelli  present;  ovipositor  flattened   96 

Ocelli  usually  absent;  ovipositor  not  flattened;  front  projecting, 

face  retreating,  mouth-opening  small,  clypeus  small,  proboscis 
not  heavy;  second  antennal  joint  elongate;  no  propleural 
bristle,  pro  thoracic  stigma  with  a  row  of  hairs ;  third  vein  bare. 
(Pyrgota  (Fig.  622),  Adapsilia,  Bromophila,  Campylocera). 

PYRGOTID^l 

96.  Third  antennal  joint  round  or  short-ovate;  first  vein  ending  much 

beyond  subcosta;  eyes  rather  protuberant;  face  vertical,  ex- 
cavated in  middle,  without  antennal  grooves,  prelabrum  small; 
mesonotum  bristly  in  back  only;  propleural  bristle  weak  or 
wanting,    sternopleural    bristle    present;    non-metallic    flies. 
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(Pterocalla  (Fig.  623),  Callopistria,  Dasymetdpa,  Myennis, 
Pseudotephritis,  Stylophthalmyia)  .  .  PTEROCALLIDiE 

Third  antennal  joint  with  sharpened  apex;  antennal  grooves  dis- 
tinct; subcostal  cell  not  large 97 

97.  Propleural  and  usually  sternopleural  bristles  absent,  three  supra- 

alar  bristles ;  mouth-opening  very  large,  clypeus  large,  proboscis 
heavy,  palpi  broad.  A  large  group,  mainly  tropical.  (Including 
CEPHALIIDM) PLATYSTOMATID.ffi 

a.  Upper  occiput  usually  convex;  abdomen  stalked,  elongate;  basal 

cells  of  wing  diminutive;  sternopleurals  usually  present;  ant-like 
species.    (Myrmecomyia,   Delphinia,  Myrmecothea,  Tri- 

toxa) MYRMECOMYIINJE 

Upper  occiput  never  convex;  abdomen  not  ant-like,  if  elongate  no 
sternopleurals  present;  basal  cells  not  small b 

b.  Epistome  convexly  projecting  above  oral  margin.    (Traphera, 

Lule,  Piara,  Xiria) TRAPHERIN.ffi 

Epistome  not  convexly  projecting c 

c.  Abdomen  slender,  much  longer  than  wide,  usually  compressed; 

third  antennal  joint  much  longer  than  wide,  arista  not  long- 
plumose,  the  distal  part  bare;  at  most  one  weak  fronto-orbital 
bristle.  (Stenopterina,  Antineura,  Duomyia,  Elassogaster, 

Lamprophthalma,  Xenaspis) STENOPTERINA 

Abdomen  usually  elliptical  or  short-oval,  if  slender  either  the 
arista  is  feathered  to  apex,  or  antennae  shorter,  or  two  fronto- 
orbitals  present d 

d.  Abdomen  spindle-shaped,  broadest  at  middle  or  beyond  middle. 

(Rivellia,  Cleitamia,  Idana,  Laglaisia) RIVELLIIN.ffi 

Abdomen  broadly  oval,  widest  before  middle,  or  very  small  and 
narrowly  joined  to  thorax.  (Platystoma,  Achias,  Euprosopia, 
Lamprogaster,  Loxoneura,  Naupoda,  Peltacanthina, 
Scholastes) PLAT  YSTOMATIN-ffi 

Propleural  and  sternopleural  bristles  present,  four  supra-alar 
bristles,  anterior  dorsocentral  bristle  present;  mouthparts  less 
developed,  cheeks  broad.  (Ortalis,  Anacampta,  Herina, 
Dorycera,  Melieria  (=Ceroxys),  Tetanops,  Tephrondta). 
(Including  DORYCERIDM)   ORTALIDID-ffi 

98.  Discal  cell  complete,  anterior  crossvein  near  middle  of  wing,  costa 

extending  only  to  third  vein  (R5),  second  vein  (R3)  long,  ending 
near  tip  of  wing;  vibrissa?  absent.  Europe,  America,  Ceylon. 
(Periscelis,  Cyamops,  Marbenia,  Neoscutops,  Podocera, 
Sphyroperiscelis  (Fig.  629),  Scutops)  .  .  PERISCELIDJE 
Discal  cell  entirely  wanting,  anterior  crossvein  located  near  base 


332  bulletin:  museum  of  comparative  zoology 

of  wing,  costa  extending  to  fourth  vein,  second  vein  very  short, 
ending  close  to  first  vein;  vibrissa?  present.  (See  couplet  125). 
(Astia  (  =  Asteia)  (Fig.  645)  Liomyza,  Sigaloessa  (=Crepido- 
hdmma),  Stenomicra) ASTIIDJE 

99.  Typically  heavy-bodied  flies  (Fig.  633),  with  broad,  five-segmented 

abdomen  and  with  rows  of  bristles  on  thorax,  abdomen  and  legs 
(Anthophasia  with  tergites  fused  and  apical  bristles  alone 
present  on  abdomen) ;  second  antennal  joint  as  long  as  third  or 
longer,  arista  bare;  vibrissa3  present;  third  vein  close  to  second 
and  ending  much  before  wing-tip,  costa  stopping  before  tip  of 
wing,  first  and  third  veins  bristly  above  at  least  at  base,  sub- 
costa  distinct,  obliquely  ascending  at  tip,  anal  cell  prolonged 
into  a  sharp  point.  Bright-colored  flies,  7-18  mm.  in  length, 
with  banded  wings,  resembling  stout  tachinids.  (Tachinisca 
(Fig.    633),    Peru,    Bolivia;    Anthophasia    (=Tachincestrus), 

Tachiniscidia,  ethiop.) TACHINISCID^I 

Not  large,  heavy-bodied,  or  very  bristly  flies 100 

100.  Legs  long  and  slender,  thorax  large,  pro  thorax  neck-like,  abdo- 

men long  and  clavate,  the  basal  segment  as  long  as  remainder 
of  abdomen ;  first  posterior  cell  not  narrowed ;  one  or  no  f ronto- 
orbital  bristle,  no  postvertical,  propleural,  sternopleural  or 
dorsocentral  bristles,  two  scutellars;  arista  long-plumose; 
cheeks  often  produced  as  lateral  processes.  Indomalayan. 
(Phytalmia  (=Elaphomyia),  Angitula,  Angituldides,  Ato- 
pognathus,    Giraffomyia,    Phytalmddes    (Fig.   627,   628), 

Terastiomyia)   PHYTALMIID.® 

Legs  not  unduly  long  and  slender,  prothorax  not  neck-like,  body 
not  suggestive  of  the  Neriida? 101 

101.  Costa  broken  only  at  end  of  subcosta  (Fig.  639) 102 

Costa  broken  near  humeral  crossvein  in  addition  to  the  subcostal 

break  (Fig.  658),  rarely  (Acartophthalmiis,  couplet  129),  the 
costa  broken  only  at  humeral  crossvein 126 

102.  Subcosta  complete,  ending  in  costa,  usually  independent  of  first 

radial  vein  (Fig.  630);  second  basal  and  anal  cells  complete 
(except  Aulacogastridse,  couplet  106  (Fig.  631),  with  second 

basal  and  anal  cells  confluent) 103 

Subcosta  incomplete  or  vestigial,  the  apical  portion  represented 
as  a  fold,  not  ending  independently  in  the  costa  (Fig.  646) . .  115 

103.  Vibrissa?  present  at  the  vibrissal  angle  (Fig.  635) 104 

Vibrissa3  absent,  only  peristomial  hairs  or  seta?;  no  preapical  tibial 

bristle 112 
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104.  Cheek-plates  continuing  on  the  front,  bearing  inclinate  lower 
fronto-orbital  bristles  (Fig.  594) ;  tibiae  in  addition  to  preapical 
and  apical  bristles  usually  with  other  bristles ;  metanotal  suture 
continuous;  anal  crossvein  straight  or  weakly  curved,  the  tip 
of  the  anal  cell  angulate.  (See  couplet  68) .  .  CORD  YLURID-ffi 
Cheek-plates  not  continuing  on  the  front,  lower  fronto-orbitals 
therefore  not  present;  mesonotal  cross-suture  interrupted  in 
the   middle 105 


Figs.  629-633.    Periscelidse,  Neottiophilidae,  Aulacogastridae, 

Tachiniscidae 

629.  Sphyroperiscelis,  wing.  Periscelidae. 

630.  Neottiophilum,  wing.   Neottiophilidae. 

631.  Aulacogaster,  wing.  Aulacogastridse. 

632.  Aulacogaster,  head  from  front.  Aulacogastridse. 

633.  Tachinisca  (Kertesz)  Tachiniscidae. 


105.  Postvertical  (postocellar)  bristles  divergent  (Fig.  634),  parallel 

or  wanting 106 

Postvertical  (occipital)  bristles  convergent  or  cruciate  (Fig.  637) ; 
foremost  fronto-orbital  bristle  reclinate;  costa  often  setose.  .110 

106.  Second  basal  and  discal  cells  confluent,  anterior  crossvein  located 

before  middle  of  cell,  costa  thin  but  not  broken  near  humeral 
crossvein;  no  postvertical  bristles;  a  graded  series  of  oral  bristles 
in  addition  to  the  vibrissa?;  tibiae  without  preapical  bristles. 
(Aulacogaster  (Fig.  631,  632),  holarc). 

AULACOGASTRIDSE 
Second  basal  and  discal  cells  separated 107 


334  bulletin:  museum  of  comparative  zoology 

107.  Frontal  orbits  reaching  the  anterior  edge  of  the  front  and  bearing 

two  to  four  fronto-orbital  bristles  (Fig.  636);  second  antennal 
joint  nearly  always  with  a  triangular  projection  on  the  exterior 
side;  preapical  bristles  usually  present  on  tibia?.  (See  couplet 
77).    ( HETERONE  URWM) CLUSIIDJE 

a.  Postvertical  bristles  distant  from  each  other,  eyes  hairy,  arista 
short;  costa  broken  only  at  humeral  crossvein,  Sc  diverging 
from  Ri.     (See  couplet  129).    (Acartophthalmus  (Fig.  636), 

holarc.)    ACARTOPHTHALMIN^J 

Postverticals  (postocellars)  close  together,  eyes  bare,  arista  twice 
as  long  as  antennae  or  more;  costa  broken  at  Sc.  Mostly  tropi- 
cal. (Clusia  (Fig.  635),  Clusiodes  (  =  Heteroneura),  Sobaro- 
cephala    (Fig.    634)) CLUSIIN-ffi 

Frontal  orbits  shortened,  fronto-orbital  bristles  absent,  or  one  or 
two  pairs  present;  second  antennal  joint  without  triangular 
projection  on  exterior  side 108 

108.  Eyes  round,  occiput  convex;  no  ovipositor 109 

Eyes  large,  semicircular,  occiput  concave,  front  of  male  about 

one-fifth  width  of  head;  female  with  long  ovipositor.  (See  coup- 
let 114).   (Lonch&a) LONCKMIBJE 

109.  Costa  spinose,  first  radial  vein  hairy  above,  anal  vein  reaching 

margin;  four  or  five  sternopleural  bristles  present;  two  fronto- 
orbital  bristles;  ocellar  triangle  large.  (See  couplet  77).  (Neot- 
tiophilum  (Fig.  630),  Eur.,  larvae  parasites  of  nestling  birds). 

NEOTTIOPHILID-ffi 

Costa  not  spinose,  first  vein  not  hairy,  anal  vein  abbreviated ;  two 

sternopleurals,  one  or  no  fronto-orbital.    (Piophila,  cosmop. 

(P.  casei,  Cheese  skipper);  Mycetaulus,  holarc;  Prochyliza, 

nearc.) PIOPHILID^I 

110.  Orbital  plates  bearing  the  fronto-orbital  bristles  short  (Fig.  637), 

one  or  two  reclinate  fronto-orbitals,  set  in  from  the  eyes,  the 
foremost  near  middle  of  front;  subcosta  strong  and  clearly 
independent  of  Ri,  from  which  it  diverges  at  apex,  Ri  ending 
near  two-fifths  the  wing-length  (Fig.  638);  preapical  tibial 
bristles    present.     A   rather   large   family,    mainly   holarctic. 

HELOMYZID-ffi 

a.  No  propleural  bristle;  anal  vein  not  reaching  margin;  the  strip 
bearing  the  upper  fronto-orbital  bristle  reaching  inward  from 
the  eye-margin  (Fig.  637).  (Suillia  (=  Helomyza,  auct.)  (Fig. 
637),  Allophyla,  Didymoch&ta,  Porsenus).  (HELOMYZ- 
INjE  auct.) SUILLliN-ffi 
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Propleural  bristle  present;  anal  vein  nearly  or  quite  reaching 
margin;  the  fronto-orbital  strip  extending  only  along  the  eye- 
margin.  (Helomyza  (=Blepharoptera,  =Leria),  Amoe.  baleria, 
Anorostoma,  Eccoptomera,  (Ecothea  (Fig.  638),  Scolio- 
centra,  Tephrochlamys).    {LERIINM)  .  .  HELOMYZIN-ffi 


Figs.  634-639.    Clusiidse,  Helomyzidee,  Trichoscelidse 

634.  Sobarocephala,  head  from  front.   Clusiidse. 

635.  Clusia,  head  in  profile  view.   Clusiidse. 

636.  Acartophthalmus,  head  from  front.   Clusiidse. 

637.  Suillia,  head  from  above.   Helomyzidse. 

638.  (Ecothea  (Cole)  Helomyzidse. 

639.  Trichoscelis,  wing.  Trichoscelidse. 


111. 


Orbital  plates  longer,  nearly  attaining  level  of  antenna?,  the  two 
or  three  fronto-orbital  bristles  close  to  eye-margin  and  the  fore- 
most in  anterior  portion  of  front;  subcosta  weak,  parallel  with 
Ri  with  which  it  fuses  at  tip,  Ri  shorter,  ending  at  basal  fourth 
to  twTo-fifths  of  wing,  anal  vein  not  reaching  margin  (Fig. 
639) ' Ill 

All  tibiae  with  preapical  bristles;  two  fronto-orbital  bristles;  pro- 
pleural bristle  present,  presutural  dorsocentral  bristles  strong; 
costa  spinulose.  (Trichoscelis  (=Geomyza  Loew,  =  Didstata 
Malloch)  (Fig.  639),  Psiloplagia,  Spilochroa,  Zagonia). 
{TRIXOSCELID^,  GE0MYZIDJ2.  auctt.,  part). 

TRICHOSCELIDtfl 
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Tibire  without  preapical  bristles;  two  or  three  f  ronto-orbitals ; 
pro  pleurals  absent;  palpi  short;  costa  not  spinulose;  ground 
color  yellow.  Holarctic.  (Chyromyia  (  =  Chiromyia,  =  Pele- 
tophila),  Aphaniosdma) CHYROM YIIDJE 

112.  Second  segment  of  abdomen  typically  with  lateral  bristles;  first 

radial  vein  bare,  slightly  deflected  near  apex  to  form  a  small 
stigmal  area  beyond  the  subcostal  break;  femora  often  thick- 
ened and  furnished  with  spines;  wings  pictured  with  a  few  spots 
or  clouds,  anal  crossvein  recurved,  anal  cell  not  acutely  pointed ; 
eyes  sometimes  stalked.  Many  genera  and  species,  mostly 
tropical.  (Richardia,  Coelometdpia  (Fig.  626),  Coniceps, 
Epiplatea,   Odontomera,   Setellia,   Stenomacra). 

RICHARDIIDJE 

Second  segment  of  abdomen  without  lateral  bristles ;  first  vein  not 

forming  a  characteristic  stigma;  femora  not  thickened 113 

113.  Anal  crossvein  recurved,  anal  vein  continued  beyond  anal  cell 

(Fig.  641);  one  fronto-orbital  bristle,  postvertical  bristles  paral- 
lel or  slightly  diverging;  head  not  triangular  in  profile;  oviposi- 
tor with  definite  non-retractile  base 114 

Anal  crossvein  straight,  anal  vein  vestigial  (Fig.  646);  three  to 
five  usually  weak  f ronto-orbitals,  postocellar  bristles  diverging; 
upper  part  of  face  swollen,  separating  the  antennae,  cheeks  wide, 
front  wide,  the  ocellar  triangle  large;  third  antennal  joint  spheri- 
cal; no  ovipositor.  (See  couplet  120).  (Canace  (Fig.  646), 
Xanthocanace) CANACEID.dE 

114.  Head  hemispherical  in  profile,  eyes  large  and  vertically  semi- 

circular, cheeks  narrow,  front  narrow,  in  male  one-fourth  to 
one-fifth  width  of  head;  post-vertical  bristles  close  together; 
third  antennal  joint  more  or  less  cylindrical;  metallic  black 
species.   (See  couplet  108).   (Lonchsea  (Fig.  641)). 

LONCHJEIDZE 
Head  globular,  eyes  round,  front  more  than  one-third  width  of 
head;  third  antennal  joint  orbicular;  more  or  less  pale-colored 
species,  wings  patterned.  (Palloptera  (Fig.  640)). 

PALLOPTERIDiE 

115.  Anal  cell  complete  or  nearly  so;  arista  pubescent 116 

Anal  cell  entirely  wanting;  no  preapical  bristles.  (If  hind  meta- 
tarsi are  short  and  thickened  see  Leptoceratidse,  couplet 
135) 125 

116.  Hind  metatarsi  shortened  and  incrassate  (Fig.  643);  no  sterno- 

pleural   bristle,    vibrissa?   strong,    dorsocentral   bristles   weak. 
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Cosmopolitan,  dung  flies.  (Borborus  (=Cypsela),  Scatophora 
(  =  Olina),  Sphserocera  (Fig.  643)).    {CYPSELWM,  SPHM- 

ROCERIDM) BORBORIDiE 

Hind  metatarsi  not  short  and  thick 117 

117.  Postvertical  bristles  converging,  presutural  dorsocentral  bristle 
present,  fronto-orbital  bristles  directed  outward,  interfrontal 
cross-bristles  usually  present,   one  sternopleural   bristle.     (If 


Figs.  640-646.    Pallopteridse,  Lonchaeidae,  Thyreophoridae, 
Borboridse,  Leptoceratidae,  Astiidse,  Canaceidae 

640.  Palloptera,  head  from  side.  Pallopteridse. 

641.  Lonchaea,  wing.  Lonchseidse. 

642.  Thyreophora,  head  in  profile  view.  Thyreophoridae. 

643.  Spheerocera,  dorsal  aspect  (Howard)  Borboridse. 

644.  Leptocera,  wing  (Spuler)  Leptoceratidse. 

645.  Astia,  wing.  Astiidse. 

646.  Canace,  wing.  Canaceidse. 


118. 


preapical  tibial  bristles  are  present  see  Trichoscelidse,  couplet 
111).  Seashore  species.  (Tethina  (  =  Rhicnoessa) ,  Neopel- 
omyia,  Pelomyia) TETHINIDiE 

Postvertical  bristles  diverging  or  absent,  if  (Anthomyzidae,  coup- 
let 123)  converging  then  presutural  dorsocentral  bristles  are 
not  developed  and  the  two  prominent  fronto-orbital  bristles 
are  reclinate 118 

Preapical  tibial  bristles  present;  postocellar  bristles  diverging; 
two  reclinate  and  one  inclinate  fronto-orbital  bristle  present; 
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vibrissa  present;  one  presutural  and  three  postsutural  dorso- 
central  bristles;  terminal  segments  of  female  abdomen  slender 
and  retractile.    (Odinia,  Neoalticomerus,  Traginops). 

ODINIID^I 

Preapical  tibial  bristles  absent,  or  insect  otherwise  disagreeing 

from  preceding  description 119 

119.  Eyes  protuberant;  scutellum  usually  tuberculate  and  medially 

grooved;  front  femora  thickened;  second  basal  and  anal  cells 
relatively  large;  at  least  base  of  anal  vein  firm;  two  reclinate 
fronto-orbital  bristles,  vibrissa?  present,  no  postvertical  bristles. 
Neotropical  and  ethiopian.     (See  couplet  84).     (Rhinotora 

(Fig.  611)) RHINOTORID-ffi 

Eyes  not  bulging;  scutellum  not  tuberculate;  front  femora  not 
enlarged;  basal  cells  usually  small 120 

120.  Subcosta  uniformly  firm  though  thin,  separate  from  first  radial 

vein  almost  to  its  tip,  second  basal  and  anal  cells  very  small, 
anal  crcssvein  straight,  anal  vein  indicated  by  a  weak  fold  (Fig. 
646) ;  no  sternopleural  bristle,  postocellars  diverging,  three  to 
five  superior  orbitals  directed  outward;  ocellar  triangle  large, 
reaching  edge  of  the  front,  antennae  well  separated,  the  third 
joint  orbicular.  (See  couplet  113).  (If  second  basal  cell  is  open, 
two  fronto-orbitals  present,  the  anterior  proclinate  and  the 
posterior  reclinate,  no  postverticals,  but  sternopleurals  present, 
see  Aulacogastridse,  couplet  106).    (Canace  (Fig.  646),  Xan- 

thocanace) CANACEID.ffi 

Subcosta  apically  much  weakened 121 

121.  Distinct  vibrissa?  present  at  the  vibrissal  angle  of  the  face.  . .  .  122 
Vibrissa^  absent,  though  bristles  may  occur  on  the  middle  part  of 

the  cheeks;  anal  vein  firm  for  some  distance  beyond  anal  cell, 
except  when  wings  lack  anal  angle 124 

122.  Second  basal  cell  present;  sternopleural  bristles  present 123 

Second  basal  cell  open,  fourth  vein  vestigial  beyond  discal  cell; 

postvertical  bristles  diverging  or  parallel;  pleurse  without 
bristles  except  the  propleural;  hind  metatarsi  not  short.  (Cy- 
pselosoma,  Formosa  (aberrant  genus))  .  BORBORID.ffi,  part 

123.  Postvertical    (postocellar)    bristles   diverging;   anterior   fronto- 

orbital  present  and  directed  inward;  seventh  segment  of  female 
abdomen  long  and  chitinized,  not  retractile;  basal  joint  of 
arista  shorter  than  broad.  A  large  family,  including  many 
leaf-mining  species;  widespread.  (Agromyza  (A.  parvicornis, 
Corn  blotch  leaf-miner;  A.  pusilla,  Serpentine  leaf -miner;  A. 
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simplex,  Asparagus  miner),  Cerodonta,  Domomyza,  Lirio- 
myza,  Napomyza  (N.  chrysdnthemi,  Chrysanthemum  leaf- 
miner),  Phytomyza  (Fig.  647)) AGROMYZIDSE 

Post  vertical  (occipital)  bristles  converging,  rarely  absent;  base  of 
female  genitalia  retractile;  basal  joint  of  arista  longer  than 
broad.  (Anthomyza,  Anagnota,  Ischnomyia,  Mume- 
tdpia,  Paranthomyza,  Stiphrosoma). 

ANTHOMYZIDJE 


Figs.  647-653.  Agromyzidse,  Psilidse,  Opomyzidae,  Chloropidse, 

Cryptochaetidae 

647.  Phytomyza,  wing.  Agromyzidse. 

648.  Chyliza,  wing  (drawn  by  Cole)  Psilidse. 

649.  Psila,  wing  and  profile  of  head  (Cole)  Psilidse. 

650.  Geomyza  (Cole)  Opomyzidse. 

651.  Botanobia,  dorsal  aspect  (Lugger)  Chloropidse. 

652.  Cryptochaetum,  wing.   Cryptochsetidse. 

653.  Cryptochaetum,  head  from  side.   Cryptochsetidse. 


124.  One  presutural  and  two  or  three  postsutural  dorsocentral  bristles 
present;  postvertical  bristles  minute  or  absent;  one  sternopleural 
bristle.  (Opomyza,  Anomalochseta,  Geomyza  (=Baliop- 
tera,  not  Trichoscdis)  (Fig:  650).    (GEOMYZID.V,  part). 

OPOMYZID.ffi 

No  presutural  (very  rarely  one)  and  at  most  two  postsutural 

dorsocentral  bristles  present;  postvertical  bristles  diverging  or 

absent;  no  sternopleural PSILIDiE 

a.   Anal  cell  closed  by  a  straight  crossvein;  no  or  one  notopleural 
bristle;  third  antennal  joint  elongate  oval  to  very  long b 
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Anal  cell  closed  by  a  curved  crossvein;  head  spherical,  third  an- 
tennal  joint  rounded;  two  notopleurals,  two  scutellars. 
(Strongylophthalmyia,  Chamsepsila  (C.  rbsce,  Carrot  rust 

fly) STRONGYLOPHTHALMYIIN51 

b.   Occiput  concave;  metapleural  callus  velvety;  anal  cell  distinctly 

shorter  than  second  basal.  (Chyliza  (Fig.  648)  .  CHYLIZIN51 

Occiput  convex;  metapleural  callus  bare;  anal  cell  not  shorter  than 

second  basal.   (Psila  (Fig.  649),  Loxocera) PSILIN.ffi 

125.  Ocellar  triangle  large  (Fig.  651);  arista  bare,  pubescent,  or  heav- 

ily feathered;  postvertical  bristles  convergent  or  absent;  second 
vein  (R3)  long,  ending  beyond  middle  of  wing.  A  large,  wide- 
spread family.   {OSCINWM)  CHLOROPIDJE 

a.   Costa  reaching  to  tip  of  third  vein,  or  a  little  beyond.    (Chlorops 
(=6scinis),  Chloropisca,  Eurina,  Ectecephala,  Meromyza). 

CHLOROPINiE 

Costa_ reaching  to  tip  of  fourth  vein.  (Botanobia  (=Oscinosdma, 

=6scinis,  auct.)  (Fig.  651),  Elachiptera,  Hippelates,  Gaurax, 

Notonaulax).   (OSCINOSOMI NM) BOTANOBIIN51 

Ocellar  triangle  small;  arista  loosely  feathered;  postvertical  (pre- 
ocellar)  bristles  diverging;  second  vein  very  short,  ending  close 
to  first  vein.  Few  species.  (See  couplet  98).  (Astia  (Fig.  645), 
Sigaloessa) ASTIIDiE 

126.  Subcosta  free  from  first  vein,  ending  steeply  in  the  costal  break 

much  before  the  end  of  the  first  vein  (Fig.  657),  anal  cell  angu- 
lar, often  drawn  out  into  an  acute  point,  at  least  first  vein  setu- 
lose,  wings  usually  banded  or  spotted;  inclinate  lower  fronto- 
orbital  bristles  present;  no  vibrissa?,  but  oral  hairs  developed; 
no  preapical  tibial  bristles;  seventh  segment  of  female  abdomen 
long  and  chitinized.  A  large  family,  including  many  species  of 
fruit  flies,  many  tropical.  {EURIBIWM,  TEPHRITIDM, 
TRYPANEIDjE)  TRYPETID-ffi 

a.  Chaetotaxy  incomplete,   the  following  bristles  lacking,   ocellar, 

inner  occipital,  postvertical,  humeral,  presutural,  dorsocentral 
and  sternopleural ;  second  basal  cell  usually  widened;  antennae 

elongate;  sixth  tergite  of  female  short b 

Chsetotaxy  complete,  preceding  bristles  usually  present;  second 
basal  cell  not  widened;  antennae  usually  short c 

b.  Femora  more  or  less  spinose  beneath;  transverse  suture  of  meso- 

notum  complete;  abdomen  long,  cylindrical.   (Adrama,  Mera- 

canthomyia,  indoaustr.) ADRAMIN.ffi 

Femora  not  spinose  beneath;  transverse  suture  of  mesonotum  in- 
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temipted  in  middle;  abdomen  ovate  or  clavate.  (Dacus  (Fig. 
656),  palsearc.  (D.  blew,  Olive  fly);  Bactrocera,  indoaustr. 
(B.cvcurbitce,  Melon  fly);  Chsstodacus,  Pelmatops,  indomal.; 
Leptoxyda,  ethiop.;  Toxotrypana,  neotrop.   {T.  curvicauda, 

Papaya  fly)) DACIKflE 

c.  Sixth  abdominal  tergite  shorter  than  fifth;  occipital  bristles  of 
hind  margin  of  eye  slender  and  pointed;  wings  banded  or 
marked  with  brown  or  hyaline.  (Trypeta,  Acidia,  Aciura, 
Anastrepha  {A.  ludens,  Orange  maggot),  Ceratitis  (C.  capi- 
tata,  Mediterranean  fruit-fly  or  Medfly;  C.  rosoe,  Natal  fruit- 
fly),  Epochra  (E.  canadensis,  Cm-rant  fruit-fly),  Euribia 
(=Tephritis  Latr.  1805,  not  1804,  =  Urophora),  Neaspildta, 
Platyparea,  Procecidochares  and  (Edaspis,  Rhagoletis  (R. 
cingulata,  Cherry  maggot;  R.  pomonella,  Apple  maggot), 
Straussia,    Trypanea  (=  Urellia,  Loew),  Zonosema).   (CER- 

AT1TINM) TRYPETINJ3 

Sixth  abdominal  tergite  of  female  at  least  as  long  as  fifth;  occipital 
bristles  on  hind  margin  of  eye  usually  stout  and  blunt;  wings 
or  at  least  crossveins  with  numerous  small  spots.  (Tephritis 
Latr.  1804,  Actinoptera,  (=  Urellia),  Ensina,  Euaresta, 
Eurosta  (Fig.  657)  (E.  soliddginis,  Goldenrod  gallmaker), 
Eutreta,  Icterica,  Orellia,  Terellia)   TEPHRITINiE 

Subcosta  ending  closer  to  first  vein,  not  steeply  bent  toward  costa, 
or  vestigial;  lower  fronto-orbital  usually  wanting 127 

127.  Subcosta  complete,  ending  in  costa  independently  of  Ri,  second 

basal  and  anal  cells  well  formed;  postvertical  bristles  diverg- 
ing   128 

Subcosta  incomplete,  vestigial,  or  ending  in  Ri,  second  basal  and 
anal  cells  usually  weak  or  absent 130 

128.  Vibrissee  absent;  anal  cell  more  or  less  acute,  often  drawn  out 

into  an  acute  lobe,  second  basal  cell  moderately  large;  female 

with  chitinized  ovipositor.    Refer  to  couplet  94,  Ortalid  series. 

Vibrissa?  present;  anal  cell  not  produced 129 

129.  Antennas  retractile  into  deep  grooves,  face  retreating,  eyes  round 

and  small  (Fig.  642);  scutellum  very  long,  flattened,  tipped 
with  two  setigerous  tubercles;  two  vibrissa?.  A  small  family; 
Eur.,  Afr.,  Austr.  (Thyreophora  (Fig.  642),  Centrophle- 
bomyia,  Dasyphlebomyia,  Piophilosdma). 

THYREOPHORID^l 

Antennse  not  retractile,  the  face  flattened,   vertical;  subcostal 

break  not  evident.    (Acartophthalmus,  holarc.    (See  couplet 

107))  CLUSIID-ffi,  part 
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130.  Arista  lacking,  antennae  inserted  high  on  head,  the  apparent 
third  joint  long  and  leaf-like;  no  postvertical,  orbital,  vibrissal 
or  other  bristles,  but  body  including  mesopleurse  setulose;  eyes 
large,  vertical,  cheeks  linear;  proboscis  short;  scutellum  tri- 
.  angular,  with  sharp  margin;  calypteres  without  cilia.  A  small 
indoaustralian  group,  parasitic  on  scale  insects,  introduced  into 
America.   (Cryptocheetum  (=Lest6phonus)  (Figs.  652,  653)). 

CRYPTOCHJETIDJE 


Figs.  654-661.    Ephydridae,  Trypetidae,  Milichiidae,  Carnidae, 
Drosophilidse,  Diastatidae 

654.  Parydra,  head  in  side  view  and  wing  (Cole)  Ephydridae. 

655.  Drosophila  (Cole)  Drosophilidae. 

656.  Dacus,  wing.  Trypetidae. 

657.  Eurosta,  wing  (Williston)  Trypetidae. 

658.  Meoneura,  wing.   Carnidae. 

659.  Desmometopa,  head  from  front.   Milichiidae. 

660.  Cyrtonotum,  head  from  front.   Diastatidae. 

661.  Diastata,  head  from  front.  Diastatidae. 


131. 


Arista  present ;  fronto-orbital  bristles  present  (Lipochceta,  couplet 
132,  a,  with  no  arista  or  bristles,  has  small  antennae);  scutellum 
with  rounded  edge 131 

Postvertical  bristles  diverging;  vibrissae  absent,  but  often  oral 
and  facial  hairs  variously  developed;  sternopleural  bristles 
usually  present 132 
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Postverticals  convergent  or  parallel,   rarely  wanting;   vibrissse 

present 133 

132.  Pubescent,  without  bristles,  scutellum  margined  with  fine  bristles ; 
cheeks  broad  and  hairy;  front  hairy,  produced  as  a  subcorneal 
process  over  the  antennae.  (Selachops,  Eur.,  an  aberrant 
genus) AGROMYZID.ffi,  part 

Usually  bare,  or  nearly  bare  of  pubescence;  front  not  produced; 
second  basal  and  anal  cells  not  formed.  A  large  family,  mainly 
holarctic.    (HYDRELLIDJE,   NOTIPHILIDM). 

EPHYDRIDJE 

a.  Antennae  small,  widely  separated,  inserted  in  cavities;  no  arista; 

eyes  pubescent ;  bristleless,  gray,  seacoast  flies.     (Lipochsfeta). 

LIPOdLffiTIN-ffi 
Antennae  close  together,  arista  developed b 

b.  Second  antennal  joint  with  a  spinous  bristle  at  its  upper  distal 

edge,  or  middle  tibia?  with  a  strong  extensor  bristle;  mouth- 
parts  usually  small c 

Second  antennal  joint  without  a  spinous  bristle;  middle  tibiae 
without  a  strong  extensor  bristle e 

c.  Posterior  buccal  area  separated  from  the  concave  lower  part  of 

occiput  by  a  sharp  ridge;  clypeus  generally  narrow  but  pro- 
jecting apron-like;  parafacials  expanding  below  into  the  cheeks; 
no  reclinate  fron to-orbital  bristles.  (Gymndpa,  Athyroglossa, 

Cerometopon,  Ochtheroidea) GYMNOPIN.® 

No  sharp  post-buccal  ridge,  the  cheeks  rounding  into  the  occiput; 
parafacials  paralleling  the  orbits;  lateral  frontal  bristles  pro- 
clinate  and  reclinate d 

d.  Dorsocentral  and  acrostichal   bristles   rarely  present.    (Psildpa 

(=Ephygrobia),  Atissa,  Allotrichoma,  Discocerina  (  =  CJasi- 

opa),   Discomyza,   Trimerina)   PSILOPINiE 

Acrostichals  usually  and  one  or  more  dorsocentral  bristles  always 
present.    (Notiphila,  Dichseta,  Ilythea,  Paralimna). 

NOTIPHILINiE 

e.  Mouth-opening  small;  eyes  usually  pubescent.    (Hydrellia,  Hy- 

drina  (=Philygria),  Glenanthe,  Axysta).  .  HYDRELLIINiE 
Mouth-opening  large;  eyes  without  evident  pubescence f 

f.  Face  with  median  area  bare  and  facial  series  of  bristles  parallel 

with  orbits;  anterior  dorsocentrals  absent  or  undeveloped. 
(Nap&a,   Brachydeutera,   Hyadina,  Lytogaster,   Parydra 

(Fig.  654),  Pelina) NAP^INtf! 

Face  with  median  area  setulose  and  facial  series  of  bristles  di- 
vergent from  ^orbits  above;  anterior  dorsocentrals  usually  well 
developed.  (Ephydra,  Coenia,  Scatella,  Scatophila,  Tei- 
chomyza)  EPH YDRINiE 
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133.  Inflexed  lower  fronto-orbital  bristles  wanting,  the  lowest  or  the 

middle  of  the  superior  fronto-orbitals  may  be  proclinate,  re- 

clinate,  or  directed  outward 134 

Inflexed  lower  fronto-orbitals  present;  interfrontal  cruciate 
bristles  usually  present 137 

134.  Second  basal  and  anal  cells  lacking;  no  proclinate  fronto-orbital 

bristles 135 

At  least  anal  cell  formed,  anal  vein  present  almost  to  margin; 
interfrontal  cruciate  bristles  absent ;  foremost  or  middle  fronto- 
orbital  bristle  almost  always  proclinate 136 

135.  Hind  metatarsi  not  short  and  stout;  middle  tibiae  not  bristly; 

fronto-orbital  bristles  reclinate;  only  one  row  of  acrostichals ; 
ovipositor  large,  broadly  oval,  compressed  so  that  the  lateral 
margins  form  narrow  ridges.   (Pseudopomyza,  Eur.,  aberrant 

genus)   MILICHIID^I,  part 

Hind  metatarsi  short  and  thickened;  middle  tibiae  bristly;  inter- 
frontal cruciate  bristles  present,  fronto-orbitals  directed  out- 
ward; fourth  vein  continued  beyond  discal  cell  only  as  a  fold 
(Fig.  644).    (Leptocera  (=Limoslna)  (Fig.  644)). 

LEPTOCERATID-ffi 

136.  Subcosta  complete,  costa  usually  spinose;  mesothorax  raised 

anteriorly,  mesopleurae  with  bristles,  sternopleural  bristles 
present DIASTATID.® 

a.  Proclinate  fronto-orbital  bristle  arising  in  front  of  reclinate  ones, 
both  remote  from  eyes  (Apsinota  has  only  uppermost  fronto- 
orbital  present);  arista  loosely  long-plumose  (Fig.  660).  (Cyr- 
tondtum  (  =  Diplocentra)  (Fig.  660),  Apsinota,  Parapsinota, 

Thaumastophila) CYRTONOTIKffi 

Proclinate  fronto-orbital  behind  the  foremost  reclinate  pair,  close 
to  eyes;  arista  short-plumose.  (Diastata  (  =  Caloptcrella)  (Fig. 
661),  Euthych&ta,  Tryptoch&ta) DIASTATIN-ffi 

Subcosta  evanescent  beyond  base,  costa  not  spinose;  mesopleurae 
rarely  bristly;  proclinate  fronto-orbital  bristle  not  closer  to  the 
eyes  than  the  reclinate  ones  are.  A  large  family,  mostly  tropical. 

DROSOPHILIDiE 

a.  Sternopleural  bristle  absent,  meso pleurae  bristly;  hind  tibiae  with- 
out preapical  bristles;  anal  cell  apically  open;  metallic  colored. 

(Camilla,  palaearc.) CAMILLIN.ffi 

Sternopleural  bristle  present,  no  mesopleural  bristles;  hind  tibiae 
usually  with  preapical  bristles b 
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b.  Discal  and  second  basal  cells  separated  by  a  pigmented  cross- 

vein  c 

Discal  and  second  basal  cells  united.  (Drosophila  (Fig.  655) 
(D.  mclanogdster  or  ampelophila,  Pomace  fly,  the  laboratory  fly 
of  experimental  genetics),  Chymomyza,  Cladochsfeta,  Gi- 
tona,  Leucophenga,  Diathoneura,  neotrop.;  Liodroso- 
phila,  Malav,  Mycodrosophila,  Scaptomyza,  Zygothrica). 

DROSOPHILIN^E 

c.  Middle  tibiae  with  dorsal  row  of  bristles;  eyes  longest  horizontally. 

(Stegana,  largely  neotrop.) STEGANIN^S 

Middle  tibiae  outwardly  without  bristles;  eyes  longest  vertically. 
(Amiota  (  =  Ph6rticd),  Orthostegana,  Sinophthalmus). 
(PHORTICfNjE) AMIOTINiE 

137.   Postvertical   bristles   convergent;   proboscis   usually   long   and 
geniculate;  oral  hairs  smaller  than  vibrissa?.  .  MILICHIIDiE 

a.  Costa  prolonged  as  a  pointed  lappet  at  end  of  Sc,  last  section  of 
fourth  vein  at  most  twice  as  long  as  preceding;  calypteres  with 
long  cilia;  cheeks  very  narrow,  mesopleura?  often  bristly. 
(Milichia,  Milichiella,  widespr.;  Pholeomyia,  Am.;  Pseu- 

domilichia,  nearc.) MILICHIIN.ffi 

Costa  not  prolonged  as  a  lappet  at  the  subcostal  break,  last  sec- 
tion of  fourth  vein  at  least  three  times  preceding;  calypteres 
rarely  with  dense  cilia;  mesopleurae  rarely  with  bristles. 
(Madiza,  Phyllomyza,  holarc;  Desmometdpa  (Fig.  659), 
widespr.;  Aldrichiella,  Eusiphdna,  Paramyia,  nearc). 

MADIZIN-ffl 

Postverticals  parallel;  proboscis  short;  some  oral  bristles  as  strong 
as  the  vibrissa?;  ocellar  triangle  wide.  (Carnus  (=  Cenchridobia) , 
palsearc;  Meoneura  (Fig.  658)  holarc,  ethiop.;  Hemeromyia 
(  =  Paramadiza)  nearc;  Rhodesiella,  ethiop.).  ...  CARNIDjE 

Pupipara 

138.  Mesonotum  short,  resembling  the  abdominal  segments,  no  scutel- 
lum,  abdomen  completely  sessile;  eyes  minute,  no  ocelli,  an- 
tenna? set  in  lateral  grooves;  vertex  without  bristles;  last  tarsal 
joint  broad,  bearing  an  inflexed  comb  of  many  microscopic 
teeth.  Small  convex  wingless  insect,  widespread,  parasitic  on 
the  honey-bee.  (See  couplet  168).  .  (Braula  (Fig.  662),  Bee- 
louse)   BRAULIDiE 

Thorax  distinct  from  abdomen,  scutellum  developed;  head  with 
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bristles;  tarsal  comb  not  developed;  winged  or  wingless  species, 

parasitic  on  birds  or  mammals 139 

139.  Head  small,  capable  of  folding  back  into  a  groove  on  the  flat- 
tened and  expanded  mesonotum;  eyes  if  present  represented  at 
most  by  two  facets;  wingless,  long-legged  species,  parasitic  on 
bats.  Bat-tick  flies.  (See  couplet  169).  (Nycteribia  (Fig.  663), 
Bacilia,  Cyclopodia,  Penicillidia) NYCTERIBIID^I 


Figs.  662-666.    Braulidae,  Nycteribiidae,  Streblidse,  Hippoboscidae 

662.  Braula,  dorsal  aspect.  Braulidae. 

663.  Nycteribia,  dorsal  aspect.  Nycteribiidse. 

664.  Trichobius,  dorsal  aspect  (Brues)  Streblidse. 

665.  Trichobius,  profile  of  head  (Brues)  Streblidse. 

666.  Pseudolfersia,  dorsal  aspect  (Lugger)  Hippoboscidee. 


Head  not  folding  back  upon  the  mesonotum  which  is  not  strongly 

flattened  and  expanded 140 

140.  Palpi  broader  than  long,  projecting  leaf -like  in  front  of  head; 
wings  when  present  usually  with  distinct  parallel  veins  and 
outer  crossveins,  at  least  the  principal  veins  not  crowded  for- 
ward; claws  simple;  almost  always  ectoparasites  of  bats.  Bat 
flies.    (See  couplet  170).    (Strebla,  Aspidoptera,  Ascodip- 
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teron,  Megistopoda,  Nycterophila,  Pterellipsis,  Tricho- 

bius  (Figs.  664,  665)) STREBLID-ffi 

Palpi  slender  and  elongate,  forming  a  sheath  for  the  proboscis; 
wings  if  present  with  the  stronger  veins  crowded  along  the  costa 
(Fig.  666) ;  tarsal  claws  strong  and  often  armed  with  a  series  of 
small  teeth;  head  and  body  often  flattened:  parasites  of  birds 
and  mammals.    (See  couplet  170)    HIPPOBOSCID.ffi 

a.  Ocelli  often  present,  or  when  absent  the  anal  cell  is  formed b 

Ocelli  absent;  anal  cell  usually  not  formed c 

b.  At  most  with  functional  wings  having  greatly  reduced  venation, 

usually  with  vestigial  wings  which  have  almost  disappeared  in 
the  sheep-tick.  (Melophagus  (M.  ovlniis,  Sheep-tick,  cosmop.); 
Echestypus,   ethiop.;  Lipoptena,  holarc).     (MELOPHAG- 

!NjE)   LIPOPTENIN-ffi 

Wings  functional  or  vestigial,  anal  cell  usually  present.  (Orni- 
thomyia,  cosmop.;  Ornithtieca,  mostly  indoaustr. ;  Orni- 
thopertha,  neotrop.;  Stenopteryx,  Crataerrhina,  palmare.) 

ORNITHOMYIIN.ffi 

c.  Wings  well  developed d 

Wings  vestigial,  anal  vein  closing  anal  cell.   (Allobosca,  ethiop.). 

ALLOBOSCIN.ffi 

d.  Pronotum  not  visible  from  above.    (Olfersia,  cosmop.;  Icosta, 

malay.;  Lynchia,  widespr.)   OLFERSIIN.ffi 

Pronotum  visible  from  above  usually  as  a  light  colored  ring. 
(Hippobosca,   mostly  palsearc.)    HIPPOBOSCIN.ffi 

Wingless  Diptera,  or  with  Vestigial  Wings 

141.  Antennse  and  mouthparts  absent;  body  at  most  pupiform.  . .  142 
Antennae  and  mouthparts  present;  body  as  in  other  adult  flies. 143 

142.  Completely  submarine;   legs   vestigial.     (Pontomyia,   female, 

Samoa  (see  couplet  151)) CHIRON  OMIDjE,  part 

Boring  in  the  skin  of  bats;  completely  sac-like,  head,  thorax  and 
abdomen  undifferentiated,  without  sutures.  (Ascodipteron, 
female  (Fig.  676),  widespr.  (see  couplet  170)).  (ASCODIP- 
TEPIDM)    N STREBLID.E,  part 

143.  Antennse  free,  consisting  of  more  than  six  joints  which  are  all 

more  or  less  similar;  palpi  usually  plainly  jointed;  bristles  not 

developed.   (NEMATOCERA) 144 

Antennae  consisting  of  three  or  less  joints,  rarely  six;  palpi  not 
jointed;  bristles  often  present.   (BRACHYCERA) 152 

144.  Female  with  long  chitinized  ovipositor;  mesonotum  typically 

with  a  V-shaped  suture 145 
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No   chitinized  ovipositor;   mesonotum  without    transverse    V- 

shaped  suture 146 

145.   Flagellum  of  antennae  short,  thin  and  long-haired.    (Chionea 
(Fig.  672),  Snow-flea,  apterous,  holarc.;  Zalusa,  Falkl.  Isl. ; 

Zaluscodes,    antarc.)    LIMONIIDjE,  part 

Flagellum  not  much  thinner  than  basal  joints  of  antennae;  wings 
strap-shaped.    (See  couplet  7).    (Tipula,  female,  widespr.). 

TIPULID-ffi,  part 


667. 
668. 
669. 
670. 


668 


Figs.  667-672.    Wingless  Nematocera 


Thripomorpha  (Enderlein)  Scatopsidae. 

Dahlica  (Dahl)  Mycetophilidae. 

Pnyxia  (Schmitz)  Sciaridae. 

Termitomastus,  dorsal  view  and  wing  (Silvestri)  Cecidomyiidae. 

671.  Clunio  (Carpenter,  Bezzi)  Chironomidse. 

672.  Chionea  (Johnson)  Tipulidae. 


146.  Eyes  meeting  over  the  antennae 147 

Eyes  widely  separated  on  the  front;  mouthparts  reduced.  . .    150 

147.  Abdomen  enormously  swollen,  the  apical  four  segments  forming 

a  slender  projection;  antennae  long,   filiform  or  moniliform. 

Termite  guests.      (Termitomastus    (Fig.    670),    neotrop.). 

CECIDOMYIID-ffi,  Subfam.  TERMITOMASTIN.ffi 

Abdomen  formed  otherwise 148 
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148.  Claws  dentate,  pulvilli  absent;  antennal  joints  clavate  and  verti- 

cillate.    (See  couplet  17).   (Wasmanniella,  palaearc). 

CECIDOMYIID-ffi,  part 
Claws  simple 149 

149.  Scutellum  and  hal teres  present;  legs  strong.    (See  couplet  20). 

(Cob61dia,myrmecophilous,  nearc;  Thripomorpha  (Fig.  667), 
palaearc)    SCATOPSID.ffi,   part 

Scutellum  absent;  legs  slender SCIARIDiE,  part 

Two  types  of  genera  may  be  distinguished : 

a.  Small  halteres  and  wing-stumps  present.    (Austrosciara,  female 

only,  in  termite  nests,  Austr.;  Aptanogyna,  Bertea,  Dasy- 
sciara,  palsearc.) 

b.  Halteres  and  wings  wanting.    (Epidapus,  holarc;  Pnyxia  (Fig. 

669),  Potato-scab  mite,  nearc.) 

150.  Termite  guests;  antenna?  14-jointed;  no  ocelli;  wings  with  several 

veins.  (See  couplet  14).  (Termitadelphus,  Termitodipteron, 

neotrop.) PSYCHODID.ffi,  part 

Not  termite  guests 151 

151.  Mesothorax  large,  forming  a  hood  over  base  of  head;  abdomen 

constricted  at  thorax;  halteres  present.  (See  couplet  31). 
(Clunio  (Fig.  671),  maritime,  palsearc;  Eretmoptera,  mari- 
time, nearc;  Pontomyia,  male,  marine,  legs  for  swimming, 
Samoa;    Belgica,    Jacobsiella,    Patagonia).     (ERETMOP- 

TERTDM)  CHIRONOMID-ffi,  part 

Mesothorax  small,  not  projecting  over  head;  abdomen  broadly 
sessile  with  thorax;  halteres  and  scutellum  undeveloped. 
(Dahlica  (Fig.  668),  palsearc). 

Probably  MYCETOPHILID.ffi 

152.  Empodium  pulvilliform,  legs  long;  eyes  and  ocelli  well  developed; 

antennae  six-jointed,  short,  without  arista;  thorax  convex;  ap- 
terous.  (See  couplet  36).   (Boreoides,  Austral.). 

CHIROMYZID^J,  part 
Empodium  not  pulvilliform. 153 

153.  Physogastrous  termite  guests,  the  abdomen  greatly  swollen  and 

anal  segments  inflexed  under  venter;  arista  feathered;  mouth- 
parts  free;  legs  not  compressed.  (Termitoxenia  (Fig.  678), 
Ind.  Afr.;  Termitomyia,  Afr.;  Odontoxenia,  Java). 

TERMITOXENIIDiE 
Not  physogastrous,  or  if  rarely  so,  the  anus  terminal 154 

154.  Head  large,  overlapping  thorax;  abdomen  small,  not  evidently 


350  bulletin:  museum  of  comparative  zoology 

segmented;  eyes  present;  antenna?  in  grooves,  the  last  joint 
with  apical  arista.    (Thaumatoxena  (Fig.  673),  Eur.  Afr.). 

THAUMATOXENID^I 
Head  not  overlapping  thorax 155 

155.  Antenna?  consisting  apparently  of  one  globular  joint,  more  or  less 

sunk  in  cavities  on  the  head,  arista  long  and  thin,  bare  or  pu- 
bescent, three-jointed;  legs,  especially  hind  pair,  robust  and 
compressed:  mostly  myrmecophilous  or  termitophilous  females. 
(See  couplet  54).  (Puliciphora,  Chonocephalus,  widespr.; 
Platyphora  (  =  JEnig)uatias  =  Oniscomyia),  holarc;  Acontis- 
toptera  (Fig.  674),  Commoptera,  Ecitomyia,  Adeloptero- 
myia,  neotrop. ;  Psyllomyia,  iEnigmatistes,  iEnigmato- 
poeus,  ethiop.).  (STETHOPATHWM)  .  .  PHORID^l,  part 
Antenna?  two-  or  three-jointed;  legs  never  compressed 156 

156.  Coxa?  not  separated  by  sternum;  abdomen  segmented;  not  para- 

sitic on  warm-blooded  animals  or  on  the  honey-bee 157 

Coxa?  separated  by  sternum;  segmentation  of  abdomen  some- 
times obscure;  parasitic  on  birds,  mammals,  or  on  the  hive- 
bee  168 

157.  No  frontal  lunule  or  suture  immediately  over  antenna3;  third 

antennal  joint  more  or  less  tapering 158 

A  fl-shaped  frontal  suture  over  the  antennae;  third  antennal  joint 
more  or  less  ovate,  with  dorsal  arista;  palpi  at  most  one- 
jointed  159 

158.  Arista  or  style  usually  terminal,  if  dorsal  (Thinodromia)  the  body 

is  heavily  gray  pollinose.    (See  couplet  58).    (Ariasella,  Dus- 
metina,    Pieltania,    S.    Europe;    Thinodromia,    maritime, 

Pacific  Coast  of  N.  Am.)      EMPIDID.E,  part 

Arista  dorsal,  body  metallic  (Empcroptera) ,  or  brown  (Schoeno- 
philus).  (See  couplet  58).  (Emperoptera  (Fig.  675),  Hawaii; 
Schoenophilus,  Antarctic) DOLICHOPODIDJE,  part 

159.  Hind  metatarsi  shorter  than  following  joint.    (See  couplet  116). 

(Aptilotus,  holarc.;  Apterina,  pala?arc;  Antrops,  Anata- 

lanta,  Siphlopteryx,  Antarct.) BORBORID^E,  part 

Hind  metatarsi  longer  than  following  joint 160 

160.  Mouth-opening    large.      (See    couplet    132).     ^Amalopteryx, 

Chamaebosca,  Antarc.) EPHYDRID.ffi,  part 

Mouth-opening  normal 161 

161.  Arista  loosely  plumose.  (See  couplet  136).  (Drosophila,  in  vesti- 

gial-winged or  apterous  condition)..  .  DROSOPHILID.ffi,  part 
Arista  pubescent  or  bare 162 
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162.  Legs  stout,  woolly  pubescent.    (Cf.  couplet  89).    (Pezomyia, 

Falkland  Isl.) DRYOMYZID-ffl,  part 

Legs  not  stout  or  woolly  pubescent 163 

163.  Mesonotum   with    well    developed    bristles    on    anterior    por- 

tion  164 

Mesonotum  without  strong  dorsocentral  bristles 165 


676 


676 


Figs.  673-678.    Wingless  Diptera 


673.  Thaumatoxena  (Tragardh)  Thaumatoxenidae. 

674.  Acontistoptera  (Brues),  dorsal  and  side  views.  Phoridse. 

675.  Emperoptera,  dorsal  view  (Grimshaw)  Dolichopodidse. 

676.  Ascodipteron,  degenerate  female  (Adensamer)  Streblida;. 

677.  Anatalanta  (Enderlein,  Bezzi)  Borboridae. 

678.  Termitoxenia,  side  view  (Bugnion)  Termitoxeniidae. 


164.  Thorax  flattened;  legs  hairy;  femora  of  Icaridion  robust  and 

with  heavy  spinous  bristles  beneath.    (Cf.  couplet  87).    (Ape- 

tenus,  Icaridion,  Antarc.) C(ELOPID51,  part 

Thorax  convex;  legs  with  bristles.    (See  couplet  69).    (Coenosia 
sp.,  Antarct.)  ANTHOMYIID-ffi,  part 

165.  Legs  lengthened  and  slender.    (Cf.  couplet  82).   (Calycopteryx, 

Antarc.)  MICROPEZID/E,  part 

Legs  not  elongate 166 
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166.  Head  without  bristles,  ocellar  triangle  large.    (See  couplet  125). 

(Alombus,  Afr.;  Myrmecomorpha,  Eur.). 

CHLOROPID^l,  part 
Head  with  vertical  and  frontalbristles,  ocellar  triangle  not  large.  167 

167.  Wings  developing  normally,  but  breaking  off  at  base.    (See  coup- 

let 137).  (Camus  (=Cenchridobia),  Eur.) CARNIDiE,  part 

Wings  reduced,  not  dehiscent.  (Cf.  couplet  124).  (Penguistus, 
Chile)  OPOMYZID.® 

168.  Mesonotum  short  and  resembling  abdominal  segments,  no  scutel- 

lum;  parasitic  on  the  honey  bee.    (See  couplet  138).     (Braula 

(Fig.  662),  cosmop.) BRAULIDiE 

Thorax  distinct  from  abdomen,  scutellum  developed;  parasitic 
on  birds  or  mammals 169 

169.  Head  small,  movable,  thrown  back  into  a  groove  of  the  thorax; 

thorax  incompletely  chitinized;  completely  apterous.  Bat 
parasites.  (See  couplet  139).  (Basilia,  Nycteribia  (Fig.  663), 
Penicillidia,   widespr.;   Cyclopodia,   Eucampsipoda,   Ind., 

ethiop.) NYCTERIBIID-ffi 

Head  not  folding  back  on  the  thorax;  mesonotum  completely 
chitinized 170 

170.  Head  fitting  into  an  emargination  of  the  thorax;  palpi  forming  a 

sheath  for  proboscis;  eyes  more  or  less  reduced,  oval  or  round; 
antennae  set  in  grooves.  (See  couplet  140).  (Lipoptena  (wings 
developing  normally,  but  dehiscent  at  base),  widespr.;  Melo- 
phagus  (M.  ovlnus,  Sheep-tick),  cosmop.;  Allobosca,  Mada- 

gasc.)   HIPPOBOSCIDiE,  part 

Head  with  a  fleshy  movable  neck;  palpi  broad,  projecting;  eyes 
wanting  or  vestigial.  (See  couplet  140).  Bat  parasites.  (Asco- 
dipteron,  male,  wings  normal  but  dehiscent  at  base.  (See 
couplet  142  for  female),  widespr. ;  Aspidoptera,  Megistopoda, 
Metelasmus,   Paradyschiria,   Pterellipsis). 

STREBLIDjffi,  part 


KEY  TO  THE  LARVAE  OF  THE  PRINCIPAL 
FAMILIES  OF  DIPTERA1 

1.  Head  complete  (Figs.  679-704),  or  the  posterior  portion  with  deep 
longitudinal  incisions;  mandibles  moving  horizontally,  fitted 
for  chewing;  more  than  three  larval  stages:  body  consisting  of 

»  Based  on  Malloch:  Bull.  111.  State  Lab.  Nat.  Hist.,  12,  art.  3  (1917). 
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thirteen  segments  in  addition  to  head;  with  nine  pairs  of  spir- 
acles. (NEMATOCERA) 3 

Head  incomplete,  without  a  strongly  developed  upper  arcuate 
plate  (Figs.  705-737);  mandibles  moving  vertically,  mouth- 
parts  essentially  sucking:  body  comprising  fewer  than  thirteen 
segments  and  only  exceptionally  with  as  many  as  nine  pairs  of 
spiracles.  (BRACHYCERA) 2 

2.  Mandibles  normally  sickle-shaped,  not  protruding  much  beyond 

apices  of  the  well-developed  maxilla?,  often  much  shorter,  maxil- 
lary palpi  distinct  (Fig.  686) ;  antenna?  well  developed,  situated 
on  the  upper  surface  of  a  slightly  arcuate  chitinized  dorsal  plate; 
no  free  pharyngeal  skeleton  within  the  head  capsule,  the  exo- 
skeleton  of  the  head  at  least  dorsally  indicated.    (ORTHOR- 

RHAPHA) 25 

Mandibles  short  and  hook-like,  usually  capable  of  protrusion  much 
beyond  the  poorly  developed  maxillae,  palpi  rarely  visible;  an- 
tenna? poorly  developed  or  absent,  when  present  situated  on  a 
membranous  surface;  a  free  pharyngeal  skeleton  present;  head 
very  poorly  developed,  completely  unchitinized  dorsally. 
(CYCLORRHAPHA) 38 

3.  Head  incomplete,  consisting  of  two  parts,  the  anterior  more  or  less 

chitinized  above,  the  posterior  unchitinized  and  bearing  the 
eye  spots;  thorax  and  abdomen  comprising  thirteen  segments; 
usually  with  a  "  wishbone  "  or  chitin  plate  on  under  side  of 
second  thoracic  segment,  at  least  in  mature  larva? ;  larva?  peri- 
pneustic,  i.e.  with  series  of  lateral  spiracles;  mandibles  appar- 
ently absent;  antenna?  long,  two-  or  three-jointed.  Usually 
feeding  on  plant  sap,  many  larva?  gall  makers,  some  feed  on 
aphids,  scale  insects,  mites,  etc.    Very  small  insects.    (Fig.  679, 

Retinodiplosis) CECIDOMYIIDJE 

Without  such  combination  of  characters 4 

4.  Abdominal  segments  with  deep  constrictions  between  them  (Fig. 

682),  venter  with  series  of  sucking  disks.   Clinging  to  rocks  in 

swift-running  streams .  . .  .  ^ 5 

Abdomen  without  a  series  of  large  sucking  disks  for  attachment  to 
rocks  in  swift-running  water 6 

5.  Ventral  sucking  disks  median,  one  on  the  anterior  complex  seg- 

ment and  usually  one  on  each  of  the  five  following  segments; 
head,  thorax  and  first  two  abdominal  segments  fused  to  form  a 
rather  small  first  segment;  mandibles  three-toothed.  (Fig.  682, 
Bibiocephala) BLEPHAROCERATID.ffi 
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Ventral  sucking  disks  lateral,  placed  on  the  prolongations  of  the 
abdominal  segments;  thoracic  segments  distinct;  mandibles 
deeply  incised,  the  outer  arm  fringed  with  a  comb  of  long  teeth. 

DEUTEROPHLEBIID-ffi 

6.  Head  incomplete  behind,  either  with  three  deep  wedge-shaped 

slits,  two  on  dorsum  and  one  on  ventral  side  (Fig.  685),  or  the 
ventral  surface  very  poorly  chitinized  and  the  dorsal  poste- 
riorly in  the  form  of  four  slender  heavily  chitinized  rods,  with  a 
weakly  chitinized  divided  plate  on  anterior  half  of  dorsum .  .  7 
Head  capsule  complete,  i.e.  at  least  bounded  above  behind  and 
not  divided  into  plates  or  rods;  mandibles  opposed 8 

7.  End  of  abdomen  with  six  radiating  protuberances;  body  with 

regularly  placed  bristles;  head  heavily  chitinized,  dorsally 
slightly  arcuate  and  with  two  longitudinal  slits,  ventrally 
rounded  and  with  a  central  slit;  antennae  longer  than  maxillary 
palpi;  labium  pointed,  not  divided  into  two  parts,  the  an- 
terior margin  dentate;  mandibles  very  stout,  with  two  apical 
teeth.  Larvse  in  damp  soil,  feeding  on  roots,  or  as  scavengers, 
sometimes  in  water.  Larva?  of  Tipida,  etc.,  known  as  Leather- 
jackets.    (Fig.  995,  Tipula)  TIPULID.® 

End  of  abdomen  with  at  most  five  radiating  processes  as  well  as 
single  or  double  breathing  tubes ;  if  six  apical  processes  are  pres- 
ent the  labium  is  subdivided  centrally;  body  usually  without 
regularly  placed  bristles,  frequently  with  dense  surface  pil- 
osity;  head  more  or  less  retracted,  sometimes  weakly  chitinized 
and  without  distinct  labium;  antennas  sometimes  short  and 
slender  and  not  as  long  as  maxillary  lobe;  mandibles  never  with 
only  two  teeth.  Mostly  aquatic,  or  living  in  wet  ground,  some- 
times carnivorous,  some  species  are  terrestrial  and  green  from 
feeding  on  leaves.  (Figs.  683,  685,  Limonia;  Fig.  684,  Di- 
cranota)   LIMONIID.ffi 

8.  The  three  thoracic  segments  fused  to  form  a  complex  more  or  less 

dilated  mass  (Fig.  987);  head  freely  movable,  chitinized,  at 
least  in  mature  larvse  with  faceted  eyes;  eighth  abdominal 
segment  typically  with  a  stout  protruding  breathing  tube, 
ninth  segment  with  four  anal  gill-flaps  and  with  a  brush  of 
hairs.   Aquatic,  free-swimming  or  suspended.    (Fig.  680,  Say- 

omyia;  Fig.  987,  Ciilex) CULICID.ffi 

The  three  thoracic  segments  separate 9 

9.  A  many-toothed  chitinized  mentum  or  labial  plate  (Fig.  694) 

present  on  the  underside  of  the  head,  which  is  divided  into  sub- 
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men  turn  and  men  turn  in  primitive  forms;  larvae  peripneustic 
only  in  the  aquatic  Simuliidae  where  the  spiracles  are  vestigial .  10 
Mentum  more  or  less  reduced  or  completely  wanting,  at  most 
three-dentate  in  the  terrestrial  and  peripneustic  Bibionidse; 
lateral  plates  of  head  capsule  usually  connected  ventrally  be- 
hind by  a  chitinous  bridge 16 
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Figs.  679-689.    Nematocerous  Larvae 


679.  Retinodiplosis,  side  view  (Malloch)  Cecidomyiidse. 

680.  Sayomyia,  side  view  (Malloch)  Culicidse. 
Dixa,  side  view  (Malloch)  Dixidse. 

Bibiocephala,  dorsal  view  (Malloch)  Blepharoceratidse. 
Limonia,  side  view  (Malloch)  Limoniidse.   . 
Dicranota,  side  view  (Malloch)  Limoniidse. 
Limonia,  head  capsule  (Malloch)  Limoniidse. 
Dixa,  anterior  extremity  (Malloch)  Dixidse. 
Bittacomorpha,  side  view  (Hart)  Ptychopteridse. 
Psychoda,  dorsal  view  (Malloch)  Psychodidse. 
Psychoda,  dorsal  view  (Malloch)  Psychodidse. 


10.  Posterior  portion  of  abdomen  swollen  (Fig.  985),  the  last  segment 
ventrally  armed  with  a  sucking  disk  which  bears  concentric 
series  of  bristles  by  means  of  which  the  larvae  hold  on  to  rocks 
in  the  swiftly  running  streams  in  which  they  live;  mouth  on 
each  side  with  a  large  jointed  maxilla  which  bears  a  fan-like 
arrangement  of  long  hairs;  thorax  with  a  pair  of  closely  fused 
pseudopods;  minute  spiracles  opening  on  all  abdominal  seg- 
ments, i.e.  larvae  peripneustic.    (Fig.  985,  Simulium). 

SIMULIID-ffi 
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Body  not  club-shaped  and  fitted  with  terminal  sucking  disk,  nor 
with  large  fan-like  oral  appendages  (in  Dixidse  the  maxilla? 
bear  a  small  fan) ;  larva?  metapneustic,  with  only  the  last  pair  of 
spiracles,  or  amphipneustic,  with  onl}r  the  first  and  last  pairs  ..11 

11.  First  and  second  abdominal  segments  each  dorsally  with  two 

wart-like  elevations  resembling  pseudopods  (Fig.  681),  the 
apices  of  which  are  armed  with  many  small  hook-like  setae; 
behind  the  posterior  spiracles  two  pairs  of  fringed  processes 
and  a  terminal  bristly  tube:  occurring  in  cold  streams.    (Figs. 

681,  686,  Dixa) DIXID.® 

First  and  second  abdominal  segments  without  dorsal  elevated 
processes 12 

12.  Last  abdominal  segments  retractile,  terminating  in  a  long  slender 

respiratory  tube,  ventral  pseudopods  present  and  equipped 
with  bristles:  aquatic  larva?.   (Fig.  687,  Bittacomorpha). 

PTYCHOPTERIDiE 
Abdomen  not  terminating  in  a  long  thin  bare  respiratory  tube. .  13 

13.  Thorax  and  abdomen  with  a  secondary  segmentation  (Figs.  688, 

689)  due  to  the  presence  of  narrow  transverse  chitinized  bands, 
three  bands  on  most  of  the  segments,  or  the  apical  segment  in 
the  form  of  a  short  chitinized  tube;  rarely  the  ventral  segments 
bear  a  central  series  of  sucker-like  disks ;  body  tapering  at  each 
end.    Occurring  in  sewage,  dung,  fungi  and  tree-holes.    (Figs. 

688,  689,  Psychoda) PSYCHODID,ffi 

Dorsum  without  narrow  strap-like  bands,  apical  segment  not  in 
the  form  of  a  short  chitinized  tube;  ventral  abdominal  seg- 
ments never  with  sucking  disks 14 

14.  Mentum  projecting,  with  chitinized  cutting  edge;  labrum  mov- 

able; four  finger-like  anal  gills;  head  capsule  with  peculiar 
pointed  processes;  penultimate  segment  dorsolaterally  humped; 
prothorax  with  leg-stumps.    Living  in  woods,  on  damp  rocks; 

rare THAUMALEID.® 

Mentum  not  projecting  in  the  form  of  a  cutter;  labrum  fixed.  .  15 

15.  Either  very  slender,  tapering  toward  each  end,  without  thoracic 

or  anal  pseudopods  or  surface  hairs  (Fig.  691),  or  stouter,  with 
well  defined  segments  which  are  armed  with  strong  bristles, 
some  of  which  are  lanceolate  (Fig.  692) ;  one  pair  of  prothoracic 
pseudopods  present,  a  single  anal  pseudopod  present  or  not. 
Terrestrial,  living  in  manure  or  under  bark,  etc.,  or  in  water. 
(Fig.  692,  Forcipomyia;  Fig.  691,  Palpomyia). 

CERATOPOGONID.ffi 
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Usually  cylindrical  (Figs.  690,  693,  695)  rarely  with  thoracic  seg- 
ments swollen;  without  distinct  body  bristles  but  often  with 
soft  hairs,  the  last  segment  usually  with  a  dorsal  tuft  of  hairs; 
pseudopods  usually  present,  one  pair  each  on  prothorax  and 
anal  segment.  Mostly  aquatic,  living  in  sand-tubes  (Blood- 
worms), some  marine,  rarely  terrestrial.  (Fig.  695,  Campto- 
cladius;  Fig.  690,  Chironomus;  Fig.  694,  Protenthes;  Fig. 
693,  Tanypus) CHIRONOMID-ffi 
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Figs.  690-695.  Nematocerous  Diptera,  Larvae 

690.  Chironomus,  side  view  (Malloch)  Chironomidse. 

691.  Palpomyia,  side  view  (Malloch)  Ceratopogonidae. 

692.  Forcipomyia,  side  view  (Malloch)  Ceratopogonidae. 

693.  Tanypus,  side  view  (Brues)  Chironomidae. 

694.  Protenthes,  ventral  view  of  head  (Malloch)  Chironomidae. 

695.  Camptocladius,  side  view  (Malloch)  Chironomidae. 


16.  Larvae  peripneustic,   i.e.   most  abdominal   segments  with  spir- 

acles   17 

Larvae  amphipneustic,  i.e.  only  first  and  last  pairs  of  spiracles 
present,  or  metapneustic,  i.e.  only  the  posterior  pair  of  spiracles 
remaining;  or  thoracic  and  abdominal  spiracles  not  evident.  .22 

17.  Antennae  elongate;  body  furnished  with  some  conspicuous  bristles 

or  hairs 18 

Antennae  usually  short  and  inconspicuous,  sometimes  apparently 
absent;  body  without  conspicuous  bristles;  principally  inhab- 
iting fungi 19 
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18.  Anal  spiracles  at  the  apices  of  long  stalk-like  process  (Fig.  704); 

no  false  segment  immediately  behind  the  head.  Living  in  de- 
caying vegetation,  rotting  fruits,  excrement,  or  under  old  bark. 

(Fig.  704,  Scatopse)   SCATOPSID.ffi 

Anal  spiracles  sessile,  metathoracic  spiracles  present;  a  fully  de- 
veloped false  segment  behind  the  head  armed  dorsally  with 
spinose  processes  (Fig.  696).  Larvae  principally  scavengers  living 
in  soil,  sometimes  prevalent  about  dung,  sometimes  destructive 
to  root  crops.    (Fig.  696,  Bibio)  BIBIONID^I 

19.  Dorsal  or  clypeal  sclerite  of  head  (prsefrons)  not  distinctly  taper- 

ing behind;  antenna?  two-jointed BOLITOPHILID.ffi 

Dorsal  or  clypeal  sclerite  of  head  conspicuously  tapering  pos- 
teriorly; antennae  almost  indistinguishable 20 

20.  Lateral  plates  of  head  meeting  on  ventral  line  only  for  a  short 

space  immediately  behind  the  mouth-opening,  then  widely 
diverging  and  not  connected  at  posterior  margin;  maxillse  and 
mandibles  apparently  grown  together  to  form  a  pair  of  many- 
toothed  rasping  organs.    (Fig.  698,  Exechia;  Fig.  701,  Leia). 

MYCETOPHILIDJE 

Lateral  plates  of  head  connected  for  a  short  space  behind  the 

mouth-opening  and  again  near  posterior  margin;  maxillse  and 

mandibles  distinctly  separated  from  each  other,  the  mandibles 

apically  tridentate 21 

21.  Clypeal  sclerite  reaching  back  to  the  occipital  margin  of  the  head- 

capsule;  body  segmentation  distinct,  especially  on  venter  where 
the  outline  is  moniliform;  armed  with  spines  which  have  two 

or  three  points  DITOMYIID-ffi 

Clypeal  sclerite  shorter,  not  attaining  the  occipital  margin  of  the 
head-capsule;  segmentation  distinct  but  not  moniliform;  spines 
simple.  Living  in  soil,  essentially  as  scavengers.  (Fig.  703, 
Sciara) SClARID.ffi 

22.  Clypeal  sclerite  (prsefrons)  tapering  behind  to  a  point;  head  free, 

body  flattened,  each  abdominal  segment  with  secondary  in- 
cisures, last  segment  with  four  fleshy  lobes  surrounding  the 
spiracles.    Living  in  humus  soil  and  under  leaves.    (Fig.  699, 

Trichocera)  TRICHOCERATID.ffi 

Clypeal  sclerite  not  tapering  behind  to  a  point 23 

23.  Antennae  undeveloped,  appearing  as  pale  round  spots  on  sides  of 

head;  ventral  surface  of  head  with  sclerites  contiguous  an- 
teriorly, widely  separated  posteriorly.  Living  in  slimy  webs  on 
fungi.  (Fig.  702,  Ceroplatus) CEROPLATID.ffi 
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24. 


Antennae  pedunculate,  usually  well  developed;  ventral  surface  of 
head  with  sclerites  contiguous  on  entire  length,  not  separated 
widely  posteriorly;  body  slender,  tapering,  abdominal  segments 
each  with  a  single  constriction  near  anterior  margin 24 

Apical  segment  with  five  short  but  distinct  processes  around  the 
spiracular  disk;  mandibles  apically  rounded  and  furnished  with 
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Figs.  696-704.  Nematocerous  Diptera,  Larvae 

696.  Bibio,  side  view  (Malloch)  Bibionidae. 

697.  Mycetobia,  side  view  (Malloch)  Mycetobiidse. 

698.  Exechia,  side  view  (Malloch)  Mycetophilidae. 

699.  Trichocera,  dorsal  view  (Malloch)  Trichoceratidae. 

700.  Anisopus,  head  (Malloch)  Anisopodidse. 

701.  Leia,  head  (Malloch)  Mycetophilidae. 

702.  Ceroplatus,  head,  ventral  view  (Malloch)  Ceroplatidae. 

703.  Sciara,  head,  ventral  view  (Malloch)  Sciaridae. 

704.  Scatopse,  dorsal  view  (Malloch)  Scatopsidse. 


dense  rows  of  long  bristles;  the  thin  ventral  chitinous  bridge 
posteriorly  connecting  the  lateral  plates  not  broken.  Scaven- 
gers, occurring  in  decaying  vegetable  matter,  manure,  and 
sometimes  in  sewage.    (Fig.  700,  Anisopus) 

ANISOPODID.ffi 
Apical  segment  with  minute  processes  around  the  spiracular  disk; 
mandibles  apically  tridentate;  the  thin  chitinous  ventral  bridge 
extending  posteriorly  between  the  lateral  plates  interrupted  in 
the  middle.  Occurring  in  sap  flow  of  trees.  (Fig.  697,  Myce- 
tobia)      MYCETOBIID-ffi. 
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Brachycera  Orthorrhapha 

25.  Posterior  spiracles  approximated,  situated  within  a  terminal  or 

subterminal  cleft  or  chamber,  usually  concealed,  or  with  a 
terminal  breathing  tube;  body  usually  shagreened  or  wholly 

or  in  part  longitudinally  striated 26 

Posterior  spiracles  rather  widely  separated,  visible,  situated  on 
apical  segment,  which  may  be  truncated,  chitinized,  or  armed 
with  apical  processes,  or  upon  penultimate  or  antepenulti- 
mate segment;  body  not  shagreened  or  visibly  striated 28 

26.  Head  not  retractile,  bristly,  body  11-segmented,  flattened,  surface 

finely  shagreened,  without  pseudopods;  spiracular  fissure  trans- 
verse, sometimes  rather  small;  pupa?  enclosed  in  larval  skin.  .27 
Head  retractile;  body  1 2-segmented,  cylindrical,  not  shagreened, 
usually  longitudinally  striated,  abdomen  with  a  girdle  of  pseu- 
dopods on  each  segment;  spiracular  fissure  vertical;  pupae  free. 
Usually  aquatic,  or  semiaquatic;  predaceous.  .  .  TABANIDiE 

27.  Peripneustic,  i.e.  with  lateral  abdominal  spiracles  on  most  seg- 

ments. Aquatic,  or  living  in  semiliquid  matter,  under  bark,  in 
manure,  or  on  rotting  vegetation.    (Fig.  705,  Stratiomyia; 

Fig.  706,  Hermetia) STRATIOMYIID^I 

Amphipneustic,  i.e.  only  prothoracic  and  last  abdominal  spiracles 
present.   Living  under  bark.    (Fig.  707,  Xylomyia). 

XYLOMYIID^l 

28.  Posterior  spiracles  situated  on  apical  segment 29 

Posterior  spiracles  situated  on  penultimate  or  antepenultimate 

segment 34 

29.  Projecting  portion  of  head  and  the  flattened  apical  plate  of  last 

abdominal  segment  heavily  chitinized,  the  former  cone-shaped, 
entirely  closed  except  at  extreme  apex,  not  retractile;  apical 
abdominal   segment  obliquely  truncate  and  with  projecting 

processes 30 

Projecting  portion  of  head  more  or  less  retractile,  not  pointed 
cone-shaped,  the  movable  parts  not  enclosed;  last  abdominal 
segment  without  a  heavily  chitinized  flattened  terminal  plate .  31 

30.  Head  about  twice  as  long  as  its  greatest  width;  thoracic  segments 

not  chitinized  above,  each  with  two  internal  separated  chitin- 
ized plates;  body  without  long  hairs;  apical  plate  very  large; 
spiracles  vertically  elongated,  apical  paired  protuberances 
small,  widely  separated,  each  with  a  short  hair  on  inner  side. 
Living  in  soil  or  decaying  wood.    (Fig.  711,  Coenomyia). 

CffiNOMYIIDJE 
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Head  at  least  three  times  as  long  as  its  greatest  width;  at  least 
the  first  and  second  thoracic  segments  chitinized  above,  no 
internal  chitinized  plates  present;  body  with  a  number  of  long 
hairs,  four  of  which  in  a  vertical  series  on  each  abdominal  seg- 
ment are  very  noticeable;  apical  plate  rather  small,  spiracles 
rounded,  apical  paired  protuberances  large,  fused  basally,  each 
with  a  number  of  rather  long  hairs.  Living  under  bark  or  in 
soil.  (Fig.  708,  Xylophagus) XYLOPHAGID-ffi 
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Figs.  705-710.    Orthorrhaphous  Diptera,  Larvae 

705.  Stratiomyia,  dorsal  view  (Johannsen)  Stratiomyiidae. 

706.  Hermetia,  dorsal  view  (Malloch)  Stratiomyiidae. 

707.  Xylomyia,   emergence  showing  withdrawal  of  pupa  from  puparium 

(Greene)  Xylomyiidse. 

708.  Xylophagus,  dorsal  view  (Greene)  Xylophagidse. 

709.  Aphrosylus,  side  view  (Wheeler)  Dolichopodidse. 

710.  Dolichopus,  side  view  (Malloch)  Dolichopodidse. 


3 1 .  Posterior  spiracles  widely  separated,  located  in  an  apical  trans- 

verse cleft;  head  very  small,  retractile;  mature  larvee  stout,  cy- 
lindrical, bare,  dorsally  with  three  oval  swellings  and  ventrally 
with  a  transverse  creeping  pad  on  each  segment.    Endopara- 

sitic  in  beetles ; NEMESTRINIDiE 

Spiracles  not  located  in  an  apical  transverse  cleft 32 

32.  Labial  plate  and  rods  behind  it  flat  in  one  plane,  or  wanting,  or 

fused  with  the  capsule 33 

Labial  plates  and  rods  meeting  angularly,  grown  together  in  front 
V-like,  in  profile  appearing  bent  and  usually  united  behind  with 
the  tentorial  rods ;  head  mostly  membranous,  even  above  to  the 
triangular   dorsal   plate;   usually   amphipneustic.     Predatory, 
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mostly  living  in  moist  earth,  some  aquatic,  some  under  bark, 
some  in  decaying  vegetable  matter. 

Fig.  713,  Drapetis EMPIDID.E 

Fig.  709,  Aphrosylus;  Fig.  710,  Dolichopus. 

DOLICHOPODID^E 

33.  Head  capsule  long,  in  large  part  internal,  reaching  back  to  the 

mesothorax,  dorsal  plate  very  long,  pear-shaped,  broader  be- 
hind ;  hind  spiracles  ending  separately  in  two  plates  or  tracheal 
gills.    (Fig.  716,  Atherix;  Figs.  712  and  717,  Chrysopila). 

RHAGIONIDiE 

Head  capsule  short,  the  dorsal  plate  not  covering  the  part  inset  in 

the  thorax,  the  internal  part  flat  or  divided  into  rods;  apical 

abdominal  segment  without  projecting  processes,  the  spiracles 

very  small;  endoparasites  of  spiders  ....  ACROCERATIDiE 

34.  Posterior  spiracles  situated  on  the  antepenultimate  segment,  ab- 

dominal segments  one  to  six  subdivided,  the  body  apparently 
consisting  of  twenty  segments  exclusive  of  the  head ;  head  free, 

slightly  longer  than  broad  and  not  set  into  the  thorax 35 

Posterior  spiracles  situated  on  penultimate  segment;  abdominal 
segments  simple,  the  body  apparently  consisting  of  eleven  or 
twelve  segments  exclusive  of  the  head 36 

35.  Posterior  dorsal  internal  extension  of  head  (i.e.  the  two  fused 

metacephalic  rods  lying  in  prothorax  and  mesothorax)  spatu- 
late  at  apex;  ventral  posterior  projections  in  the  form  of  two 
short  chitinized  rods.  Living  in  soil  and  decaying  wood,  preda- 
tory, locomotion  serpentine,  assisted  by  the  mouthparts.  (Fig. 

718,  Psilocephala)    THEREVIDiE 

Posterior  dorsal  internal  extension  of  head  not  spatulate  at  apex; 
ventral  posterior  projections  absent.  Found  in  fungi,  rotten 
wood  and  in  houses,  in  carpets  and  furniture;  predatory. 

SCENOPINIDJE 

36.  Penultimate  abdominal  segment  longer  than  the  ultimate,  with  a 

deep  transverse  depression  near  its  apex  giving  it  the  appearance 
of  two  distinct  segments;  ultimate  segment  terminating  in  a 
sharp  ridge  with  a  median  sharp  point,  on  each  side  of  which 
dorsally  and  ventrally  are  situated  four  very  closely  approxi- 
mated hairs  similar  to  those  of  Asilidse.  Living  in  decaying 
wood,  predatory  on  beetle  grubs.  (Fig.  715,  Mydas). 

MYDAID^I 

Penultimate  abdominal  segment  shorter  than  ultimate,  or  if  longer 

without  a  deep  transverse  depression;  apical  segment  not  as 

above,  the  hairs  not  closely  approximated 37 
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37.  Thoracic  segments  each  with  two  long  hairs,  one  on  each  side  on 
ventro-lateral  margin;  apical  segment  with  six  or  eight  long 
hairs;  head  well  developed,  porrect  and  more  or  less  cone- 
shaped  when  viewed  from  above,  appearing  flattened  when 
viewed  from  the  side;  penultimate  segment  usually  shorter  than 
ultimate  or  not  much  longer;  body  held  straight.  Living  in  soil 
and  decaying  wood,  predaceous.    (Fig.  719,  Promachus). 

ASILIDiE 


711 


712 


716 


713 


717 


718 


715  719 

Figs.  711-719.   Orthorrhaphous  Diptera,  Larvae 

711.  Coenomyia,  cephalopharyngeal  skeleton  (Malloch)  Ccenomyiidae. 

712.  Chrysopila,  cephalopharyngeal  skeleton  (Malloch)  Rhagionidae. 

713.  Drapetis,   internal   skeleton    (Malloch) :.  ant,   antenna;    lbr,    labrum; 

md,  mandible;  mx,  maxilla;  mxp,  maxillary  palpus.  Empididae. 

714.  Sparnopolius,  side  view  (Malloch)  Bombyliidae. 

715.  Mydas,  dorsal  view  (Malloch)  Mydaidae. 

716.  Atherix,  side  view  (Greene)  Rhagionidae. 

717.  Chrysopila,  side  view  (Malloch)  Rhagionidae. 

718.  Psilocephala,  side  view  (Malloch)  Therevidae. 

719.  Promachus,  side  view  (Malloch)  Asilidae. 


Thoracic  segments  without -hairs,  or  with  very  weak  hairs;  apical 
segment  without  distinguishable  hairs;  head  not  much  pro- 
truded, directed  downward;  not  cone-shaped,  with  a  dorsal 
protuberance  when  viewed  from  the  side;  penultimate  segment 
distinctly  longer  than  ultimate;  body  usually  semicireularly 
curled  at  rest.  Parasites,  inquilines  or  predators,  in  nests  of 
bees  and  wasps,  egg-cases  of  grasshoppers,  etc.  (Fig.  714, 
Sparnopolius) BOMBYLIID^ 
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Cyclorrhapha 

38.  Maxilla?  and  palpi  present,  near  the  very  small  bent  mandibles; 

body  comprising  only  nine  distinct  segments,  the  head  and  pro- 
thoracic  and  the  metathoracic  and  first  abdominal  segments 
appearing  grown  together;  much  flattened,  seed-like,  scarcely 
twice  as  long  as  broad;  head  bearing  underneath  on  each  side 
a  triangular  flap,  retractile  into  the  thorax;  frontal  sac  opening 
directly  into  the  upper  surface  of  the  head ;  incisures  chitinized 
above,  side  margins  with  many  incisions,  venter  membranous, 
apical  segment  with  two  filiform  appendages.  Living  in  mud 
and  about  decaying  organic  matter.   (Fig.  723,  Lonchoptera). 

LONCHOPTERIDiE 

Maxilla?  not  developed,  only  the  mouth-hooks  present;  frontal  sac 

opening  in  an  atrium  in  the  mouth  cavity 39 

39.  Upper  lip  projecting  forward  between  and  below  the  two  mouth- 

hooks,  distally  hooked  or  toothed,  the  mouth-hooks  porrect, 
single-pointed  or  more  often  toothed;  body  with  eleven  in- 
cisures, lengthened,  anteriorly  tapering,  posteriorly  blunt  or 
the  eighth  abdominal  segment  tube-like;  metapneustic,  i.e. 
terminal  spiracles  alone  present.   Living  in  many  situations,  in 

dung,  carrion,  ant  nests,  etc PHORID^I 

Mentum  never  extending  between  the  two  mouth-hooks  as  a  point 
or  hook  except  in  Aphis-eating  Syrphidre,  in  which  case  the 
lateral  rods  of  the  mentum  are  produced  forward  over  the 
mentum  and  fuse  to  form  a  projecting  pointed  upper  lip;  mostly 
amphipneustic,  i.e.  anterior  pair  as  well  as  terminal  spiracles 
present 40 

40.  Larva  broad  and  depressed,  in  dorsal  aspect  appearing  to  have 

only  nine  or  ten  segments  because  the  head  and  prothorax  are 
inflexed  to  the  under  surface,  the  sides  of  the  body  with  long 
projecting  bristles  and  sometimes  deeply  incised  and  serrate; 
posterior  spiracles  not  or  but  little  prominent,  rather  widely 
separated,  placed  at  the  base  of  the  last  segment,  prothoracic 
spiracles  prominent.    Developing  in  fungi.    (Fig.  721,  Calli- 

myia)  PLATYPEZID-ffi 

Of  other  conformation 41 

41.  Hind  spiracles  three-  or  four-parted,  separate  from  each  other 

on  a  common  chitin  plate  some  distance  before  the  tip  of  the 
body ;  acephalous,  mouthparts  very  indistinct,  the  mouth-hooks 
sessile;  body  comprising  ten  or  eleven  segments.  Endoparasitic 
on  Homoptera.    (Fig.  722,  Pipunculus)  .   PIPUNCULID^l 
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If  the  posterior  spiracles  are  located  on  a  common  chitin  plate 

they  are  contiguous  to  each  other 42 

42.  Posterior  spiracles  close  together  at  the  end  of  a  tracheal  tube  of 
greater  or  less  length,  which  is  sometimes  chitinized  and  some- 
times greatly  extensile;  mouthparts  various,  absent  in  "rat- 
tail  "  larvse  (Fig.  725),  developed  in  the  species  living  in  wood, 
and  in  the  "  Aphis-lions  "  (Syrphus,  etc.)  the  mouthparts  are 


722 


725 


Figs.  720-725.    Aschizous  Diptera,  Larvse 

720.  Syrphus,  dorsal  view  (Metcalf)  Syrphidse. 

721.  Callimyia,  dorsal  view  (de  Meijere)  Platypezidse. 

722.  Pipunculus,  dorsal  view  (Perkins)  Pipunculidae. 

723.  Lonchoptera,  dorsal  view  (de  Meijere)  Lonchopteridse. 

724.  Conops  (Brauer)  Conopidse. 

725.  Eristalis,  side  view  (Metcalf)  Syrphidse. 


43. 


specialized  into  piercing  organs;  larva?  apparently  acephalous, 
body  with  about  eleven  obscure  segments,  skin  usually  rough, 
form  diverse,  conical,  more  or  less  cylindrical,  even  hemi- 
spherical. Food  habits  various,  under  bark,  in  tuber-roots, 
about  sewage,  in  ant  or  bee  nests,  or  free-living  and  preying  on 
aphids.   (Fig.  720,  Syrphus;  Fig.  725,  Eristalis). 

SYRPHIDiE 

Acephalous,  true  maggots,  usually  conically  tapering  (Figs.  728- 

737),  sometimes  stout  warbles  (Fig.  727).   (The  vast  residue  of 

the  Diptera  are  insufficiently  known  to  tabulate  as  to  families, 

the  following  incomplete  artificial  key  being  largely  based  on 

food  habits).   (MUSCOIDEA) 43 

Endoparasites  of  insects  or  higher  animals 44 

Not  parasitic 50 
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44.  Parasites  of  insects 45 

Parasites  of  mammals,  turtles,  frogs,  etc 48 

45.  Body  oval  or  pyriform,  with  distinct  segments;  antennae  wart-like, 

tipped  with  a  chitinous  ocellus-like  ring;  posterior  spiracular 
plates  large,  round  or  reniform.    Living  within  the  abdomen 

of  wasps  or  bees.   (Fig.  724,  Cdnops) CONOPID^I 

Body  more  or  less  elongate,  segmentation  less  evident 46 

46.  Posterior  end  of  body  rather  truncate  or  broadly  rounded,  without 

long  processes 47 

Posterior  end  of  body  terminating  in  two  slender  tail-like  proc- 
esses, two  to  five  times  length  of  body;  young  larva  hairy  on 
posterior  half  of  body.  Living  within  Cottony  cushion  scale. 
(Fig.  736,  Cryptoch&tum) CRYPTOCH-ffiTID-ffi 

47.  Posterior   spiracular   plates   with    a   button.     Endoparasites   of 

various  insects  in  their  early  stages TACHINID.ffi 

Posterior  spiracular  plates  without  a  button.  (Figs.  731  and 
732  D,  Sarcophaga) SARCOPHAGIDiE 

48.  Body  not  strongly  tapering,  often  obese,  usually  provided  with 

numerous  strong  chitinous  spines 49 

Body  strongly  tapering  in  front  (Fig.  731),  at  most  with  girdles  of 
minute  spines.    (Figs.  731  and  732  D,  Sarcophaga). 

SARCOPHAGID-ffi 

49.  Warbles  living  under  skin  of  various  ungulates,  rodents,  dogs  and 

man,  or  in  nasal  sinuses  or  throat  of  various  animals ;  body  with 

strong  spines  or  not.   (Fig.  727,  Cuterebra)   (ESTR1DJE 

Bot  parasites  in  the  stomach  and  intestines,  principally  of  horses. 
(Fig.  726,  Gastrophilus) GASTROPHILID51 

50.  Body  with  lateral  and  dorsal  spinose  processes.  (Fig.  728,  Homal- 

omyia)   ANTHOMYIID-ffi,  part 

Body  without  such  spinose  processes 51 

51.  Body  truncate  or  broadly  rounded  posteriorly 52 

Body  with  one  or  two  posterior  processes ;  rather  small  species .  .  57 

52.  Only  one  mandibular  hook;  posterior  spiracular  plates  with  sin- 

uous slits  (Fig.  732  A) ;  no  distinct  fusiform  pads  on  the  side 
margins  of  the  segments;  posterior  end  of  body  with  few  if 
any  conical  processes,  anterior  end  very  slender.    (Fig.  730, 

Musca) MUSCID-ffi,  part 

With  two  mandibular  hooks;  slits  of  posterior  spiracular  plates 
not  sinuous 53 

53.  Distinct  tubercles  above  anal  area;  often  processes  around  spi- 

racular field;  side  margins  of  segments  often  with  fusiform 
swollen  areas 54 
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54. 


55. 


No  tubercles  above  anal  area;  no  distinct  processes  around  spi- 

racular  field 59 

Slits  in  spiracular  plates  rather  short  and  arranged  radially 55 

Slits  slender,  subparallel  to  each  other 56 

Two  tubercles  above  anal  area;  posterior  spiracular  field  with 
distinct  processes  around  it.    (Fig.  729,  Pegomyia). 

ANTHOMYIIDiE,  part 


726 


MM 

729 


730 


731 


Figs.  726-732.    Cyclorrhaphous  Diptera,  Larvae 

726.  Gastrophilus,  dorsal  view  (Hadwen  and  Cameron)  Gastrophilidae. 

727.  Cuterebra,  ventral  view  (Brauer)  (Estridse. 

728.  Homalomyia,  dorsal  view  (Banks)  Anthomyiidse. 

729.  Pegomyia,  side  view  (Frost)  Anthomyiidse. 

730.  Musca,  side  view  (Banks)  Muscidse. 

731.  Sarcophaga,  side  view  (Greene)  Sarcophagidse. 

732.  Left  posterior  spiracle    (Banks):  A,  Musca,    Muscidse;   B,  Muscina, 

Muscidse;  C,  Calliphora,  Calliphoridse;  D,  Sarcophaga,  Sarcopha- 
gidse; E,  Tritoxa,  Ortalidse. 


Four  or  more  tubercles  above  anal  area;  slits  of  spiracular  plate 
usually  pointed  at  inner  end.  (Fig.  732  B,  Muscina). 

MUSCID-ffi,  part 

56.  Posterior  spiracular  plates  each  with  a  button,  slits  rather  trans- 

verse.  (Fig.  732  C,  Calliphora) CALLIPHORID^I 

Posterior  spiracular  plates  without  buttons,  slits  rather  vertical, 
plates  at  bottom  of  a  pit.    (Figs.  731,  732  D,  Sarcophaga). 

SARCOPHAGID.ffi 

57.  Posterior  end  of  body  with  respiratory  and  usually  forked  anal 
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tube;  venter  with  prolegs  furnished  with  curved  hooks.    Aquatic 

larvae.   (Fig.  733,  Parydra) EPHYDRID.ffi 

Posterior  end  of  body  with  two  short  fleshy  processes 58 

Processes  bearing  spiracular  plates.    (Fig.  735,  Drosophila;  Fig. 

737,  Scaptomyza)  DROSOPHILID5! 

Processes  not  bearing  spiracular  plates PIOPHILID2E 


734 


'735 


737 


Figs.  733-737.    Acalyptrate  Diptera,  Larvae 

733.  Ephydra,  side  view  (Jones)  Ephydridse. 

734.  Agromyza,  side  view  (Frost)  Agromyzidse. 

735.  Drosophila,  dorsal  view  (Banks)  Drosophilidae. 

736.  Cryptochaetum,  side  view  (Smith  and  Compere)  Cryptochsetidae. 

737.  Scaptomyza,  side  view  (Frost)  Drosophilidae. 

59.   Spiracular  plates  on  black  tubercles ;  lateral  fusiform  areas  rather 
weak   though   distinct;   rather   slender   larvae.     (Fig.    732  E, 

Trit6xa) ORTALID2E 

Spiracular  plates  barely  if  at  all  elevated;  lateral  fusiform  areas 
indistinct;  spiracular  plates  often  contiguous  or  nearly  so,  slits 
long  and  subparallel,  no  button TR  YPETID.ffi 


KEY  TO  THE  PUPAE  OF  THE  PRINCIPAL 
FAMILIES  OF  DIPTERA  l 

Pupa  free,  not  enclosed  within  the  indurated  last  larval  moult,  or 
if  so  the  head  is  distinct  as  in  the  larva,  or  the  puparium  is 
slightly  flattened  dorso-ventrally,  its  texture  leathery,  not 
chitinous,  and  the  anterior  respiratory  organs  not  distinguish- 
able; adult,  or  pupa,  emerging  through  a  rectangular,  T-shaped 
split  on  dorsum  of  larval  skin  (see  Fig.  707) 2 


1  Based  largely  on  Malloch:  Bull.  111.  State  Lab.  Nat.  Hist.,  12,  art.  3  (1917). 
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Pupa  coarctate,  i.e.  enclosed  within  the  indurated  last  larval 
moult,  and  usually  barrel-shaped  and  brown  in  color;  head 
always  retracted,  the  chitinous  portion  occupying  a  position 
on  the  inner  side  of  the  ventral  surface  of  the  puparium;  an- 
terior respiratory  organs  distinct,  either  protruded  from  the 
antero-lateral  angles  of  the  head  extremity  or  from  dorsum 
of  base  of  abdomen;  adult  emerging  usually  by  forcing  off  the 
rounded  anterior  extremity  of  the  puparium  in  cap-like  form 
(see  Fig.  763),  or  the  dorsal  half  of  the  thoracic  portion  —  the 
lines  of  cleavage  being  along  the  lateral  margins  to  a  point  at 
base  of  abdomen;  rarely  emergence  is  through  rectangular 
splitting  of  the  dorsum  of  the  puparium  (Figs.  760-764). 

CYCLORRHAPHA « 

2.  Antennae  much  elongated,  distinctly  visible  beneath  the   pupal 

skin,  normally  curving  well  over  upper  margin  of  eyes  and  ex- 
tending to  or  beyond  base  of  wing,  in  some  cases  almost  to  apex 
of  wing;  head  without  strong  thorns  (except  in  some  Cecido- 
myiidse  and  a  few  Tipulidae) ;  thoracic  respiratory  organs  much 
elongated  or  sessile;  abdomen  in  species  with  short  antennas 

sometimes  unarmed.   (NEMATOCERA) 3 

Antennae  shorter,  projecting  downward  and  outward,  not  curving 
over  the  eyes  nor  reaching  nearly  to  base  of  wing;  head  usually 
with  strong  thorns  or  horns ;  thoracic  respiratory  organs  sessile, 
rarely  stalk-like;  abdomen  usually  armed  with  strong  spines  or 
bristles,  or  if  unarmed  there  are  only  four  or  five  distinct  pairs 
of  abdominal  segments.    (ORTHORRHAPHA) 26 

3.  Head  with  several  strong  thorns  in  a  vertical  series  on  the  median 

line;  pupae  living  in  galls  on  various  parts  of  plants;  sometimes 
pupa  enclosed  in  the  hardened  larval  skin  and  resembling  a 

flaxseed CECIDOMYIID.ffi,  part 

Head  without  strong  thorns,  or  if  at  base  of  each  antenna  there  is 
a  protuberance  it  is  not  sharp;  pupae  not  enclosed  in  galls  on 
living  plants,  usually  free  and  not  enclosed  in  larval  skin,  but  if 
so  enclosed  the  larval  moult  does  not  resemble  a  muscid  pu- 
parium   4 

4.  Thoracic   respiratory  organs   sessile;   abdomen   without    strong 

thorns  or  leaf -like  elevations;  legs  straight 5 

Thoracic  respiratory  organs  stalked,  or  if  sessile  the  abdomen  has 
strong  thorns  or  leaf-like  elevations,  or  the  legs  are  recurved 

1  The  pupae  of  this  large  and  important  group  are  so  imperfectly  known  that  it  is  impossible 
to  present  a  key  to  the  families. 
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against  base  of  abdomen  and  apex  of  thorax,  or  the  coxae  do 
not  conceal  the  sternopleura  and  the  scape  of  the  antenna?  is 

almost  globose;  legs  straight  or  recurved 9 

5.  Legs  short,  apices  of  hind  tarsi  projecting  slightly  beyond  apices 
of  wings;  antenna?  short,  curved  across  middle  of  eye.  (Fig. 
747,  Bibio)   BIBIONIDiE 


-738 
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Figs.  738-744.    Nematocerous  Diptera,  Pupae 


744 


738.  Bittacomorpha,  dorsal  view  (Hart)  Ptychopteridae. 

739.  Pachyrrhina,  side  view  (Malloch)  Tipulidse. 

740.  Monardia,  side  view  (Malloch)  Cecidomyiidse. 

741.  Deuterophlebia,  ventral  view  (Pulikovsky)  Deuterophlebiidse. 

742.  Anopheles,  side  view  (Howard)  Culicidae. 

743.  Psychoda,  ventral  view  (Malloch)  Psychodidse. 

744.  Dixa,  side  view  (Malloch)  Dixidse. 


Legs  elongate,  usually  all  tarsi  projecting  for  a  considerable  dis- 
tance beyond  apices  of  wings;  antenna?  elongate,  extending  to 
or  beyond  bases  of  wings 6 

6.  Antenna?  almost  straight,  noticeably  flattened,  extending  to  bases 

of  wings ;  thorax  not  much  swollen  in  front,  its  anterior  profile 

not  declivous.   (Fig.  749,  Ceroplatus) CEROPLATID.ffi 

Antenna?  distinctly  curved,  not  flattened,  extending  beyond  bases 
of  wings 7 

7.  Thorax  conspicuously  swollen,  almost  globose,  its  anterior  profile 

declivous;  sternopleura  concealed.  (Fig.  750,  Leia'i. 

MYCETOPHILID^I 
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Thorax  not  conspicuously  swollen,  the  anterior  profile  not  sloping 
downward 8 

8.  Scape  of  antennae  much  swollen,  globose;  abdominal  spiracles 

small  or  absent;  sternopleura  enlarged,  not  concealed  by  fore 

coxa?  and  femora CHIRON  OMID.ffi 

Scape  of  antenna3  not  much  swollen;  abdominal  spiracles  distinct; 
sternopleura  not  visible,  concealed  by  the  large  coxae  and 
femora  of  the  fore  legs. 

(Fig.  740,  Monardia) CECIDOMYIID5J,  part 

(Fig.  748,  Sciara)   SCIARID^S,  part 

9.  Thoracic   respiratory   organs   slender,   long   and   tube-like;   legs 

straight,  extending  well  beyond  apices  of  wings;  body  without 
armature  except  a  pair  of  hairs  on  anterior  margin  of  head; 

sternopleura  concealed CECIDOMYIID-ffi,  part 

SCIARID.ffi,  part 

Species  without  such  combination  of  characters,  abdomen  usually 

with  hairs  or  spines,  or  the  sternopleura  is  exposed 10 

10.  Pupa  in  a  pocket-shaped  or  slipper-shaped  cocoon  consisting  of 

coarse  threads,  from  the  wide,  open  end  of  which  project  the 
thoracic  respiratory  filaments :  aquatic,  living  in  swiftly  running 

streams.   (Fig.  745,  Simulium) SIMULilD-ffi 

Pupa  free,  or  if  enclosed  or  partly  so  the  cocoon  is  not  pocket-like 
and  respiratory  organs  do  not  consist  of  tube-like  branches  .  11 

11.  Pupa  when  seen  from  above  oval  or  rounded  in  outline,  the  abdo- 

men at  base  not  conspicuously  narrower  than  thorax,  so  that 
the  lateral  outline  is  continuous;  dorsal  surface  with  strong 
integument;  venter  with  sucking  disks  for  adhering  to  rocks  in 

running  streams  where  the  pupae  occur 12 

Pupa  with  abdomen  well  differentiated  from  thorax,  the  dorsum 
membranous,  or  if  strong  and  almost  chitinized  surface  spines 
are  developed 14 

12.  Antennae  excessively  long,  each  forming  a  double  coil  on  the  ven- 

ter; three  pairs  of  lateral  sucking  disks;  respiratory  filaments 
short  tubular.    (Fig.  741,  Deuterophlebia). 

DEUTEROPHLEBIIDiE 
Antennae  not  twice  coiled;  ventral  sucking  disks  median 13 

13.  Thoracic  respiratory  organs  lamelliform,  consisting  of  four  flat 

plates,  the  broad  sides  of  which  are  contiguous.    (Fig.  746, 

Bibiocephala)    BLEPHAROCERATID^S 

Thoracic  respiratory  organs  simple,  tube-like.  (Maurina,  N.  and 
S.  Am.) PSYCHODIDtfl,  part 
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14.  Apical  abdominal  segment  terminating  in  two  or  four  paddle-like 
or  fin-shaped  organs  which  are  fringed  on  all  or  part  of  outer 
surface  by  strap-like  hairs ;  or  if  the  apical  segment  terminates 
in  two  long  subconic  processes  the  tarsi  are  recurved  against  the 
ventral  surface  of  the  base  of  the  abdomen  and  apex  of  thorax 

so  that  they  do  not  extend  beyond  apices  of  wings 15 

Apical  segment  of  abdomen  obtuse,  armed  with  short  or  elongate 
spines  or  thorns,  or  if  ending  in  a  pair  of  long,  slender  processes 


745 


746 


748 


747 


749 


750 


Figs.  745-750.    Nematocerous  Diptera,  Pupae 

745.  Simulium,  ventral  view  (Malloch)  Simuliidae. 

746.  Bibiocephala,  side  view  (Malloch)  BlepharoceratidEe. 

747.  Bibio,  ventral  view  (Malloch)  Bibionidse. 

748.  Sciara,  side  view  (Malloch)  Sciaridae. 

749.  Ceroplatus,  side  view.   Ceroplatidae. 

750.  Leia,  side  view  (Malloch)  Mycetophilidse. 


they  are  more  or  less  oval  in  transverse  section  and  without 
strap-like  hairs;  tarsi  generally  entirely  straight,  rarely  the 
apices  of  the  hind  pair  incurved  slightly,  but  never  recurved 

as  above  stated 20 

15.   Thoracic  respiratory  organs  terminating  in  numerous  thread-like 

filaments   CHIRON OMID.ffi,  part 

Thoracic  respiratory  organs  consisting  of  a  single  stem,  in  some 
cases  with  a  few  long,  or  many  short,  scale-like  surface  hairs, 
but  never  terminating  in  numerous  thread-like  filaments;  oc- 
casionally the  thoracic  respiratory  organs  not  elevated 16 


BRUES   AND  MELANDER:   CLASSIFICATION   OF  INSECTS  373 

16.  Thoracic  respiratory  organs  not  elevated;  sternopleura  exposed. 

CHIRON6MID2E 
Thoracic  respiratory  organs  conspicuously  elevated 17 

17.  Thoracic  respiratory  organs  situated  close  to  anterior  margin  of 

thorax;  no  stellate  hairs  on  thorax  and  abdomen. 

CHIRONOMID-ffi,  part 

Thoracic  respiratory  organs  situated  close  to  middle  of  thoracic 

dorsum 18 

18.  Apical  abdominal  segment  ending  in  two  or  four  broad,  flat, 

paddle-like  plates.   (Fig.  742,  Anopheles;  Fig.  997,  Culex). 

CULICID^I,  part 
Apical  abdominal  segment  ending  in  two  long  subconical  proc- 
esses   19 

19.  Apical  processes  armed  with  short  hairs  at  apices  and  on  middle 

of  outer  margin   CULICID.ffi,  part 

Apical  processes  unarmed.  (Fig.  744,  Dixa) DIXIDiE 

20.  Apices  of  legs  not  extending  beyond  apices  of  wings 21 

Apices  of  posterior  legs  at  least  extending  beyond  apices  of  wings. 22 

21.  Apical  segment  of  abdomen  ending  in  two  conical  processes. 

CERATOPOGONID-ffi 

Apical  segment  of  abdomen  ending  in  two  upper  and  two  lower 

short  thorns.  (Fig.  743,  Psychoda) PSYCHODIDJE 

22.  Thoracic  respiratory  organs  long,  bifid;  apical  abdominal  segment 

rounded,  without  processes;  abdominal  spiracles  pedunculate. 

SCATOPSID.® 

Thoracic  respiratory  organs  simple;  apical  abdominal  segment 

not  rounded,  generally  armed  with  protuberances 23 

23.  Thoracic  respiratory  organs  elevated  but  little  above  disk  of 

thorax;  tarsi  of  fore  legs  overlapping  those  of  middle  pair, 
which  overlap  the  hind  ones,  all  rather  closely  fused  together 

and  to  wings ANISOPODID-ffi 

Thoracic  respiratory  organs  very  conspicuously  elevated;  legs 
otherwise  formed 24 

24.  Thoracic  respiratory  organs. equal  in  length,  rarely  one  twice 

as  long  as  the  other;  all  tarsi  distinct 25 

Thoracic  respiratory  organs  of  very  different  length,  one  short, 
the  other  very  long;  front  tarsi  overlapping  middle  pair.  (Fig. 
738,  Bittacomorpha)  PTYCHOPTERID^I 

25.  Abdominal  segments  each  with  one  transverse  row,  sometimes 

with  two  rows,  of  thorn-like  protuberances;  palpi  recurved  at 
apices.    (Fig.  739,  Pachyrrhina)  TIPULID51 
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Abdominal  segments  rarely  with  distinct  thorn-like  protuberances, 
usually  with  weak  hairs;  palpi  straight,  not  recurved  at  apices. 

LIMONIID& 

Orthorrhapha 

26.  Pupa  enclosed  within  the  last  larval  moult 27 

Pupa  free 28 

27.  Thoracic  segments  one  and  two  each  with  a  smooth  plate  on 

dorsum;  apical  segment  with  a  transverse  series  of  short  teeth 
near  base  on  ventral  surface;  pupal  skin  largely  or  entirely  with- 
drawn from  puparium  during  emergence.  (Fig.  707,  Xylomyia). 

XYLOMYIID-ffl 
Thoracic  segments  without  smooth  dorsal  plates;  pupal  skin  not 
withdrawn  from  puparium  during  emergence. 

STRATIOMYIID^l 

28.  Prothorax  with  a  large  aperture  mesad  of  and  connected  with  the 

spiracle TABANID2E 

Prothorax  without  such  an  aperture 29 

29.  Head  without  strong  forwardly  directed  thorns,  at  most  with  one 

thorn  on  base  of  antenna  which  is  directed  to  the  side;  abdomi- 
nal armature  weak,  becoming  gradually  stronger  toward  apex; 
wings  short,  extending  to  or  slightly  beyond  apex  of  basal  ab- 
dominal segment;  apices  of  hind  tarsi  at  most  extending  slightly 
beyond  apices  of  wings;  abdomen  with  seven  pairs  of  spir- 
acles   30 

Head  usually  with  strong  thorns,  or  if  these  are  absent  the  ab- 
dominal armature  is  stronger  on  basal  or  second  segment  than 
it  is  on  apical,  or  there  are  less  than  seven  pairs  of  abdominal 
spiracles;  apices  of  hind  tarsi  usually  extending  distinctly  be- 
yond apices  of  wings 33 

30.  Antennal  sheaths  much  thickened  at  base,  apical  portion  slender, 

styliform,  the  whole  directed  almost  straight  downward.    (Fig. 

757,  Chrysopila)   LEPTIDiE 

Antennal  sheaths  thickened  throughout  their  length,  the  apical 
portion  generally  more  or  less  distinctly  annulated,  the  whole 
directed  either  straight  sideways  or  in  a  slightly  downward  di- 
rection   31 

31.  Antennal  sheaths  showing  much  more  than  ten  annulations.  (Fig. 

753,  Rhachicerus) LEPTID-ffi,  RHACHICERINiE 

Antennal  sheaths  showing  not  more  than  ten  annulations 32 


BRUES   AND   MELANDER:    CLASSIFICATION    OF   INSECTS 


375 


32.  Antennal  sheaths  very  stout,  not  over  twice  as  long  as  their  basal 
breadth;  face  with  a  small  sharp  protuberance  on  each  side  a 
little  mesad  of  the  vertical  line  of  apices  of  antennae  and  slightly 
above  middle  of  face,  and  at  the  base  of  each  are  two  short  hairs 
on  their  inner  side;  two  very  strong  postspiracular  abdominal 
bristles  on  each  segment.  (Fig.  752,  Coenomyia). 

CCENOMYIIDiE 


Figs.  751-759.    Orthorrhaphous  Diptera,  Pupae 

751.  Mydas,  side  view  (Greene)  Mydaidae. 

752.  Coenomyia,  dorsal  view  (Greene)  Ccenomyiidse. 

753.  Rhachicerus,  dorsal  view  (Greene)  Xylomyiidse. 

754.  Xylophagfus,  dorsal  view  (Greene)  Xylophagidae. 

755.  Psilocephala,  dorsal  view  (Malloch)  Therevidae. 

756.  Dasyllis,  dorsal  view  (Greene)  Asilidae. 

757.  Chrysopila,  side  view  (Malloch)  Rhagionidse. 

758.  Sparnopolius,  side  view  (Malloch)  Bombyliidse. 

759.  Rhamphomyia,  side  view  (Malloch)  Empididse. 


33. 


Antennal  sheaths  distinctly  annulated,  slender,  about  four  times 
as  long  as  their  basal  breadth;  face  without  protuberances;  post- 
spiracular abdominal  bristles  slender,  eight  to  ten  on  each 
segment.    (Fig.  754,  Xylophagus) XYLOPHAGID.E 

Head  without  strong  thorns ;  abdomen  with  three  or  four  distinct 
pairs  of  spiracles  and  without  spinose  armature. 

ACROCERATIDiE 
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Head  usually  with  strong  thorns,  at  least  with  elevated  ridge-like 
antennal  sheath  and  several  small  carinated  elevations;  abdo- 
men with  seven  pairs  of  spiracles  and  spinose  armature 34 

34.  Head  with  two  thorns 35 

Head  with  more  than  two  thorns  or  with  several  short  tubercles  .  36 

35.  Abdomen  with  a  single  transverse  series  of  spines  on  each  dorsal 

segment;  wing  with  a  long  thorn  at  base.    (Fig.  755,  Psilo- 

cephala)  THEREVIDiE 

Abdomen  with  two  transverse  series  of  spines  on  each  dorsal 
segment;  wing  without  thorn  at  base SCENOPINID^E 


760. 
761. 
762. 
763. 
764. 
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Figs.  760-764.    Cyclorrhaphous  Diptera,  Pupae 

Didea,  dorsal  view  (Metcalf )  Syrphidse. 
Criorhina,  dorsal  view  (Greene)  Syrphidse. 
Pipunculus,  dorsal  view  (Perkins)  Pipunculidse. 
Sarcophaga,  side  view  (Greene)  Sarcophagidse. 
Exorista,  side  view  (Greene)  Ortalidse. 


36.  Upper  pair  of  cephalic  thorns  directed  sideways  and  slightly  up- 

ward; apices  of  wings  extending  to  or  very  slightly  beyond  apex 
of  first  abdominal  segment;  apices  of  middle  tarsi  not  extend- 
ing to  apices  of  wings.   (Fig.  751,  Mydas) MYDAID^I 

Upper  pairs  of  cephalic  thorns  directed  forward,  at  most  slightly 
divergent  apically,  generally  slightly  curved  downward,  or  head 
without  strong  upper  thorn 37 

37.  Head  with  strong  thorns,  or  if  they  are  absent  the  abdomen  has 

the  dorsal  transverse  armature  consisting  of  very  strong  thorns 
and  intervening  long  slender  hairs;  apices  of  antenna?  obtuse.  38 
Head  very  rarely  with  strong  thorns,  two  carinate  elevations  pres- 
ent on  upper  anterior  margin;  antenna?  with  attenuated  apices; 
body  without  thorns,  sometimes  with  bristles 39 

38.  Lower  median  portion  of  face  with  a  closely  approximated  pair  of 

stout  thorns  which  are  occasionally  fused  almost  to  apices;  ab- 
domen with  the  transverse  armature  of  dorsal  segments  con- 
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sisting  of  short  flattened  thorns  and  long  slender  hairs,  the 
thorns  usually  appearing  as  if  attached  to,  rather  than  forming 
part  of  the  abdomen  and  sometimes  turned  up  at  bases  and 

apices.  (Fig.  758,  Sparnopolius) BOMBYLIID-ffl 

Lower  median  portion  of  face  without  thorns;  abdomen  with  the 
transverse  armature  consisting  of  alternating  long  and  short 
thorns  (except  in Leptogaster) .  (Fig.  756,  Dasyllis).  ASILIDiE 
39.  Cephalic  armature  consisting  of  two  carinated  elevations  on  upper 
anterior  margin,  on  each  of  which  is  a  very  long  hair;  antennal 
sheaths  raised  above  level  of  face,  tapering  apically,  directed 
downward  and  slightly  outward;  proboscis  often  much  elon- 
gated.   (Fig.  759,  Rhamphomyia) EMPIDIDJE 

Similar  to  Empididse,  but  proboscis  never  elongated. 
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Miller,  D.    New  Zealand  Empididae.    Tr.  N.  Zeal.  Inst.,  45,  pp.  198-206 

(1911);  54,  437-464  (1923). 


388  bulletin:  museum  of  comparative  zoology 


MYDAID.E 

Arias,  J.    Mydaidae  of  Spain.    Inst.  Nac.  cienc.  fisico-nat.  Ser.  zool.,  15,  40 
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Lundbeck,  W.    Danish.    Dipt.  Dan.,  2,  pp.  155-160  (1908). 
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Heft,  pp.  1-195  (1924). 

Egyptian.    Bull.  Soc.  R.  Ent.  Egyp.,  1925,  pp.  77-137  (1925). 
Neotropical  Chrysopini.     Konowia,  4,  pp.  210-375  (1925). 
Palsearctic.    Flieg.  pal.  Reg.,  Lief.  5-8,  146  pp.  (1925). 
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African  Chrysops.  Zool.  Jahrb.,  53,  Syst.,  pp.  175-268  (1927). 
Diachlorinse.  Beih.  Arch.  Schiffs-  u.  Tropenhyg.,  32,  pp.  73-123  (1928). 
Neotropical.  Zool.  Anz.,  88,  pp.  225-238  (Silvini);  305-312  (Pitocerini) ; 
89,  211-228  (Pangoniini)  (1930). 

Patagonian.   Dipt.  Pat.  Chile,  5,  fasc.  2,  pp.  106-161  (1930). 
Lundbeck,  W.    Danish.    Dipt.  Dan.,  1,  pp.  85-132  (1907). 
Lutz,  A.   Brazilian.   Zool.  Jahrb.  Suppl.,  10,  pp.  619-692  (1909). 
McAtee,  W.  L.  and  W.  R.  Walton.    District  of  Columbia  species.    Proc. 
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Osten  Sacken,  C.  R.    United  States  species.    Mem.  Bost.  Soc.  Nat.  Hist.,  2, 
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Seguy,  E.  French.  Faune  de  France,  13,  pp.  119-157  (1926). 
Senior-White,  R.  Indian.  Govt.  India  Centr.  Publ.  Br.,  pt.  12,  70  pp.  (1927). 
Surcouf,  J.  M.  R.   Monogr.  des  Taban.  d'Afrique.   Paris.   258  pp.  (1909). 

Family  Tabanidse.     Gen.  Ins.,  fasc.  175,  182  pp.  Suppl.,  pp.  183-205 
(1921). 
Szilady,  Z.  Palsearctic  Chrysops.  Arch.  f.  Nat.,  83,  pp.  85-  (1917). 
Verrall,  G.  H.    British.    Brit.  Flies,  5,  pp.  320-439  (1909). 
Wehr,  E.  E.  Nebraska  Tabanidse.  Univ.  Studies,  Nebr.,  12,  pp.  107-11S  (1922). 
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THEREVIDSE 

Becker,  T.    Synopsis  of  Thereva.    Konowia,  1,  pp.  16-34  (1922). 

Cole,  F.  R.   Revision  N.  Am.  Therevidse.    Proc.  U.  S.  Nat.  Mus.,  62,  art.  4, 

140  pp.  (1923). 
Krober,  O.     Therevidse  of  S.  and  Centr.  America.     Ann.  Hus.  Hung.,  9, 
pp.  475-  (1911). 

Palaearctic  and  ethiopian.    Deut.  ent.  Zts.  1912,  6  parts  (1912). 

Indoaustralian.    Ent.  Mitt.,  1,  p.  115  et  seq.,  6  parts  (1912). 

North  American.    Stett.  ent.  Ztg.,  73,  pp.  209-272  (1912). 

Family  Therevidae.    Gen.  Ins.,  fasc.  148,  69  pp.  (1913). 

Egyptian.   Bull.  Soc.  R.  Ent.  Egypt.  1923,  pp.  85-107;  1929,  73-80. 

Palaearctic.    Flieg.  pal.  Reg.,  Lief.  1-3,  60  pp.  (1925). 
Utndbeck,  W.    Danish.    Dipt.  Dan.,  2,  pp.  132-155  (1908). 
Mann,  J.  S.   Australian.   Austr.  Zool.,  5,  pp.  151-194  (1928);  6,  17-49  (1929). 
Osten  Sacken,  C.  R.    Tables,  etc.    Verh.  z.  b.  Ges.  Wien,  62,  pp.  289-319 

(1912). 
Seguy,  E.    French.    Faune  de  France,  13,  pp.  255-275  (1926). 
Verrall,  G.  H.    British.    Brit.  Flies,  5,  pp.  537-589  (1909). 

B.  CYCLORRHAPHA,  GROUP  ASCHIZA 
CONOPID^E 

Banks,  N.    Synopsis  of  nearctic  Zodion  and  Myopa.    Ann.  Ent.  Soc.  Am.,  9, 

pp.  191-200  (1916). 
Becker,  T.  NeueDipteren:  Conopidae.  Konowia,  1,  pp.  195-208; 282-295  (1922). 
Krober,  O.    Stylogaster.    Entom.  Mitt.,  3,  pp.  338-353  (1914). 

N.  Am.  Conops.    Arch.  Naturg.,  81,  A,  Heft  5,  pp.  121-160  (1915). 
Katalog  Conopidae  (with  tables).     Arch.  Naturg.,  83,  A.,  Heft  8.  pp. 
1-91;  Heft  9,  pp.  1-52  (1917). 
Egyptian  Conopidae.  Bull.  Soc.  R.  Ent.  Egypt,  1923,  pp.  57-70  (1924). 
Palaearctic  Conopidae.    Flieg.  pal.  Reg.  Nos.  1-3,  48  pp.  (1924-1925). 
Conopidae  of  Philippines.  Philipp.  Jour.  Sci.,  34,  pp.  331-347  (1927). 
Conopidae  of  C.  Eur.    Tierwelt  Deutschl.,  pt.  20,  pp.  119-142  (1930). 
Seguy,  E.  Conopidae  of  W.  Eur.   Encycl.  Ent.  ser.  A,  No.  9,  pp.  9-52  (1928). 
Van  Duzee,  M.  C.   N.  Am.  Conopidae.   Proc.  Cal.  Acad.  Sci.  (4),  16,  pp.  573- 

604  (1927). 
Williston,  S.  W.    N.  Am.  Conopidae.    Trans.  Conn.  Acad.  Sci.,  4,  pp.  325- 
342  (1882);  6,  pp.  5-,  377-  (1883). 

LONCHOPTERID.E 

Duda,  O.    Lonchoptera.    Konowia,  6,  pp.  89-99  (1927). 

Lundbeck,  W.    Danish  Lonchopteridae.    Dipt.  Dan.,  5,  pp.  1-18  (1916). 

de  Meijere,  J.  C.  H.  Palaearct.  Lonchopteren.  Tijd.  Ent.,  49,  pp.  44-98  (1906). 
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PHORID.E  AND  TERMITOXENIID.E 

Becker,  T.    Monograph  European  Phoridse.    Abhandl.  z.  b.  Ges.  Wien,  1, 
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ORDER  SIPHONAPTERA 

(SUCTORIA,  APHANIPTERA,  ROPHOTEIRA) 

Small,  wingless,  strongly  compressed;  jumping  insects,  with  dark 
colored,  heavily  chitinized  bristly  body  and  legs;  parasitic  in  the  adult 
condition  on  mammals,  or  rarely  on  birds.  Head  small,  closely  articu- 
lated with  the  thorax.  Antenna?  short  and  thick,  with  two  large  basal 
joints  and  an  oval  or  elongate  indistinctly  jointed  apical  portion, 
lying  in  depressions  behind  the  small,  simple  eyes  which  are  some- 
times wanting.  Mouthparts  fitted  for  piercing  and  sucking,  the  man- 
dibles setiform,  maxilla?  blade-like;  both  pairs  of  palpi  well  developed. 
Thorax  small,  composed  of  three  similar,  freely  movable  segments. 
Abdomen  large,  composed  of  nine  segments;  cerci  one-jointed.  Legs 
large,  stout;  coxa?  large,  tarsi  five-jointed  with  stout  claws.  Meta- 
morphosis complete;  larva?  elongate,  cylindrical,  legless,  with  well 
developed  head  and  biting  mouthparts;  free  living.  Pupa?  enclosed  in 
cocoons.  Fleas. 

1.  Head  divided  above  the  antennae  into  two  distinct  parts  by  a 
suture,  the  anterior  dorsal  portion  more  or  less  freely  articulated 
with   the   posterior   portion   and   overlapping   it.     (Suborder 

FRACTICIPITA) 2 

Head  without  transverse  suture  above,  the  dorsal  surface  continu- 
ous and  not  thus  articulated.   (Suborder  INTEGRICIPITA) .  4 
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2.  Head  simple  at  sides,  without  an  articulated,  flattened  lobe  on 

each  side  anteriorly;  not  parasitic  on  bats 3 

Head  on  each  side  below  with  a  pair  of  chitinous  flaps  that  project 
downward  from  the  anterior  corner  of  the  head  at  the  sides  of 
the  mouth  opening;  species  parasitic  on  bats.   (Ischnopsyllus). 

ISCHNOPSYLLIDiE 

3.  Occipital  region  with  a  transverse  dorsal  thickening  near  the 

middle;  vertical  suture  of  head  extending  below  the  antennas 
to  the  lower  margin  of  the  head;  posterior  margin  of  front 
usually  with  a  comb-like  row  of  stout  spines. 

MACROPSYLLIDiE 

Occipital  region  entire,  without  such  a  dorsal  thickening;  head 

spinose,  but  without  such  a  comb-like  row  along  the  posterior 

margin   of   the   front.      (Including  CTENOPSYLLIDM   and 

TYPHLOCERATIDM)    HYSTRICHOPSYLLID.ffi 

4.  Thoracic  segments  not  strongly  shortened  and  constricted,  their 

tergites  together  longer  than  the  first  abdominal  segment, 
sides  of  metathorax  sometimes  extending  over  two  or  three 
abdominal  segments;  labial  palpi  with  three  or  more  false 
joints;  maxillary  palpi  almost  always  shorter  than  the  front 
coxa?;  third  joint  of  antenna?  with  nine  more  or  less  distinctly 

separated  false  joints 5 

Thoracic  segments  strongly  shortened  and  constricted,  their  ter- 
gites together  shorter  than  the  first  abdominal  segment;  labial 
palpi  without  false  joints;  maxillary  palpi  almost  always  ex- 
tending beyond  the  front  coxa?;  third  antennal  joint  without 
distinctly  separated  false  joints;  abdomen  of  fully  matured 
female  greatly  distended 8 

5.  Abdominal  tergites  provided  with  numerous  seta?  arranged  in  two  or 

more  rows ;  eyes  greatly  reduced  in  size,  or  usually  absent  . .  6 
Abdominal  segments  with  few  seta?,  forming  only  a  single  row  on 
all  or  on  most  of  the  abdominal  tergites;  eyes  almost  always 
present.  (Figs.  766,  767,  768,  770).  (Pulex,  Ctenocephalides 
(=Ctenocephalus)  (C.  felu,  Cat-flea;  C.  canis,  Dog-flea),  Ar- 
chseopsylla,  Xenopsylla  (  =  Lcemopsylla)  (X.  chebpis,  Plague 
flea),  Hoplopsyllus,  Ornithopsylla) .  (Including  ARCHMO- 
PSYLLIDM)   PULICID^I 

6.  Head  without  a  comb  of  spines  on  each  cheek 7 

Head  with  a  comb  of  from  two  to  six  stout  bristles  or  spines  on 

each  cheek.  (Ctenophthalmus,  Rhadinopsylla,  Micro- 
psia) (NEOPSYLLIDjE,  part). . .  CTENOPHTHALMID-ffi 
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Head  with  a  notch  or  tubercle  on  the  front  margin;  eyes  fre- 
quently absent  (Figs.  769,  771).  (Ceratophyllus,  Cteno- 
phyllus,  Dolichopsylla,  Amphipsylla,  Parapsyllus, 
Vermipsylla).  (CERATOPHYLLID^;  VERMIPSYLLIDM, 
part) DOLICHOPSYLLID-ffi 


Figs.  765-771.    Siphonaptera 

765.  Tunga,  mature  female  (Butler)  Tungidte. 

766.  Ctenocephalides  (Patton  and  Cragg)  Pulicidse. 

767.  Xenopsylla,  side  view  of  head  (Fox)  Pulicidse. 

768.  Ctenocephalides,  antenna  (Patton  and  Cragg)  Pulicidse. 

769.  Ceratophyllus,  antenna  (Fox)  Dolichopsyllidse. 

770.  Ctenocephalides,  hind  tibia  (Fox)  Pulicidse. 

771.  Ceratophyllus,  hind  tibia  (Fox)  Pulicidse. 


Head  without  a  notch  or  tubercle  on  the  front  margin ;  eyes  usually 
present.  (Uropsylla,  Malacopsylla,  Acanthopsylla).  (MAL- 
ACOPS  YLLIDM;   MEGA  PS  YLLIDM;  VERM  I  PS  YLLIDjE, 

part) UROPSYLLID-E 

8.  Maxillae  with  a  long,  narrow,  curved  lamina  which  projects 
downward  and  backward;  maxillary  palpi  as  long  as  the  front 
coxae;  head  evenly  rounded  above;  side  pieces  of  metathorax 
extending  over  only  the  first  abdominal  segment;  abdomen  of 
fully  matured  female  vermiform.    (Hectopsylla,  ind.). 

HECTOPSYLLID-ffi 
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Maxillae  without,  or  with  a  very  short  and  broad  projecting 
lamina,  their  palpi  extending  beyond  the  front  coxse;  head 
strongly  angulated  anteriorly  above;  side  pieces  of  metathorax 
extending  over  nearly  two  or  three  abdominal  tergites;  abdo 
men  of  fully  matured  female  enormously  swollen,  globose  (Fig. 
765).  (Tunga  (=Sarcopsylla,  Dermatophilus)  (T.  penetrans, 
Chigoe  or  Jigger  flea)  tropicopol.;  Echidnophaga  (E.  gallina- 
cea,  Sticktight  or  Hen  flea)  tropicopol.).  (SARCOPSYLLIDjE, 
EC  HID  NO  PRAGIDJE,  DERMA  TO  PHILIDjE,  RHY  N- 
CHOPRIONIDM) TUNGIDiE 
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ORDER  COLEOPTERA 

(ELEUTERATA;  ELYTHROPTERA) 

Moderate-sized,  small  or  minute,  more  rarely  very  large,  hard-bodied 
insects.  Head  free,  usually  prominent,  sometimes  produced  forward  to 
form  a  snout  or  beak;  mandibles  well  developed;  maxillae  well  devel- 
oped, usually  bilobed  with  the  palpi  three-  to  five-jointed;  labial  palpi 
shorter,  two-  or  three-jointed;  antennae  ten-  or  eleven-jointed,  some- 
times less,  very  rarely  more,  filiform  or  variously  modified,  often  with 
the  apical  joints  enlarged;  ocelli  nearly  always  absent.  Prothorax  free; 
two  pairs  of  wings,  the  front  pair  (elytra)  thickly  chitinized,  sheathing 
the  meso-  and  metathorax  and  also  nearly  always  the  abdomen,  almost 
always  meeting  in  a  straight  line  down  the  middle  of  the  back;  hind 
wings  occasionally  absent,  front  ones  rarely  reduced  or  absent.  Legs 
homonomous,  the  tarsi  usually  with  five  or  four  joints ;  no  cerci.  Meta- 
morphosis complete,  the  larvae  mandibulate.  A  very  large  and  widely 
distributed  group,  including  Beetles  and  Weevils.1 

1.  First  ventral  segment  divided  by  the  hind  coxal  cavities,  so  that 

its  sides  are  separated  from  the  usually  very  small  median  part 
(Fig.  772) ;  the  first  three  sternites  (ventral  abdominal  segments) 
immovably  united;  antennae  usually  filiform  or  nearly  so;  hind 
wings  with  a  triangular  or  oval  cell  at  the  apex  of  an  elongate 

discal  cell.  (Figs.  774,  777).    (Suborder  ADEPHAGA) 2 

First  visible  sternite  extending  for  its  entire  breadth  behind  the 
coxal  cavities;  hind  wing  without  closed  cell  at  apex  of  discal 
cell  (except  Cupidae),  the  latter  also  often  absent.  (Figs.  775, 
776,  778).   (Suborder  POLYPHAGA) 12 

2.  Men  turn  and  submentum  not  separated  by  a  suture 3 

Men  turn  and  submentum  separated  by  a  distinct  suture 5 

3.  Abdomen  with  four  visible  sternites ;  small  myrmecophilous  beetles 

with  the  antennae  remarkably  thickened  and  the  apical  joints 
usually  fused  into  a  club  or  into  a  broad,  more  or  less  unseg- 
mented  lamina  (Fig.  780).  (Paussus  Afr.,  Indomal.;  Cerap- 
terus,  Air.;  Arthropterus,  Austr.).   (PAUSSOIDEA). 

PAUSSID.E 

Abdomen  with  six  visible  sternites;  antennae  filiform  (if  antennae 

are  bead-like  and  the  hind  coxae  widely  separated,  see  Jacob- 

soniidae,  couplet  119) 4 

1  A  few  highly  degenerate  forms  of  more  or  less  larviform  appearance  that  will  not  other- 
wise run  out  in  the  key,  may  be  identified  by  reference  to  couplet  198. 
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Head  with  antennal  grooves  beneath,  between  the  eyes  and  the 
maxillary  fissures.  Terrestrial  species.  (Pseudomorpha,  Am.; 
Sphallomorpha,  Silphomorpha,  Austr.;  Adelotopus,  Austr. 
and  E.  Ind.;  Hydroporomorpha,  Afr.). 

PSEUDOMORPHID.ffi 


PALPUSi  /      ',NNF-R  LOBE  OF  MAXILLA 

-■  ->*.  '''    '    /^B'al  palpus 

^-r\     fl/11  ///''LA&ROM 
"V^V    ul^?1sK  'liGULAV^m*1nDiBlE  /Maxillary  palpus 


EVE. 

buccal  OPlninG 


CPiSTtRNUMor 
PBQTHORAX 


EPlMERON  or 
PROTMORAX 


IEPI5TERNUM 
glorMETATHORAXj 


--Wentral 
abdominal 

itGMENTS 


NOBLE 
^LAQRUM 

EPiMOMAoi 
CLYPE.US 
CLY=>Ei.L« 
FRONTAL 
SUTURE 


Figs.  772-773.    Coleoptera 

772.  Harpalus,  underside  (Hayward)  Carabidae. 

773.  Necrophorus,  wings  spread  on  left  side  and  removed  on  the  right 

(Hayward)  Silphidse. 


6. 


Head  without  antennal  grooves  beneath.   Aquatic  species.  (Am- 

phizoa,  N.  Am.,  Thibet)  AMPHIZOID^! 

Metasternum  with  a  transverse,   triangular  antecoxal  sclerite, 

separated  by  a  well  marked  suture  (Fig.  772) 6 

Metasternum  without  an  antecoxal  sclerite;  usually  prolonged 

into  a  triangular  process  posteriorly 10 

Antecoxal  piece  of  metasternum  extending  from  one  side  to  the 

other 7 
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Antecoxal  piece  not  extending  from  one  side  to  the  other,  trun- 
cate behind.    Aquatic  species,  the  tibiae  and  tarsi  with  swim- 
ming   hairs.      (Hygrobia     (  =  Pelobius),     palaearc.,     Austr.). 
(PELOBIIDM)  HYGROBIID-ffi 

Antennae  11-jointed;  hind  coxae  movable  and  simple;  terrestrial 
species 8 

Antennae  10-jointed;  hind  coxae  fixed,  expanded  into  large  plates 
so  as  almost  to  conceal  the  base  of  the  abdomen  (Fig.  786); 
small  aquatic  species.  (Haliplus,  cosmop.;  Peltodytes  (=Cne- 
midotus),  holarc.) HALIPLIDiE 


774. 
775. 
776. 

777. 
778. 


776 


777 


Figs.  774-778.    Coleoptera 

Hind  wing  of  Adephaga  (Kempers). 
Hydrophilus,  hind  wing.   Hydrophilidse. 
Necrophorus,  hind  wing  (Kempers)  Silphidse. 
Tachypus,  hind  wing  (Kempers)  Carabidae. 
Lygistopterus,  hind  wing  (Kempers)  Lycidae. 


8.  Antennae  inserted  on  the  front,  above  the  base  of  the  mandibles; 

eyes  prominent ;  head  wider  than  the  thorax,  vertical,  with  large 
mandibles.  Tiger-beetles.  (Cicindela,  cosmop.;  Tetracha, 
widespr.;  Oxychila,  neotrop.;  Mantichora,  Afr. ;  Tricondyla, 
Indo-austr. ;  Pogonostoma,  Afr.;  Omus,  nearc). 

CICINDELID.® 

Antennae  inserted  on  the  sides  of  the  head  between  the  base  of  the 

mandibles  and  the  eyes;  head  usually  held  horizontally  and 

generally  narrower  than  the  thorax 9 

9.  Scutellum  present.    Ground  beetles.    A  very  large  diverse,  abun- 

dant and  widespread  family.  (Figs.  772,  777, 783, 818).  (Tachys, 
Harpalus,  Bembidion,  cosmop.;  Calosoma,  Dyschirius, 
Scarites,   Chl&nius,   Brachinus,    Lebia,   widespr.;   Ptero- 
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stichus,  Amara,  Carabus,  Anophthalmia,  Trechus, 
Nebria,  holarc;  Mormolyce,  indomal.;  and  many  other  gen- 
era).  (Including  PASIMACHIDM,  MORMOLYCWM). 

CARABIDiE 

Scutellum  absent;  prosternum  covering  the  mesosternum ;  rounded 

convex,  riparian  species.    (Omophron,  cosmop.,  exc.  Austr.). 

OMOPHRONID-ffi 

10.  Metasternum  prolonged  behind  as  a  triangular  process;  aquatic 

species 11 

Metasternum  not  prolonged  between  the  coxae;  scutellum  absent; 
antennse  like  a  string  of  beads,  with  globular  joints;  bark 
beetles  (Fig.  785).  (If  tarsi  are  two-jointed,  see  the  dubious 
genus  Jacobsonium,  couplet  119).  (Rhysddes,  cosmop.;  Clini- 
dium,  widespr.;  Rhysodiastes,  widespr.)..  .  RHYSODID.ffi 

11.  Antennse  slender,  filiform;  abdomen  with  six  visible  tergites;  eyes 

two.  Diving  beetles.  Water  tigers.  (Figs.  779,  781).  (Can- 
thydrus,  Laccophilus,  Bidessus,  Rhantus,  cosmop.;  Cy- 
bister,  Coelambus,  widespr.;  Hydr6porus,  Deronectes, 
Agabus,  Acilius,  Dytiscus,  holarc.) D YTISCID.ffi 

a.  Episternum  of  metathorax  not  reaching  the  middle  coxal  cavity .  b 
Episternum  of  metathorax  reaching  the  middle  coxal  cavity.  .  .d 

b.  Greatest  anterior  extension  of  the  hind  coxa  near  the  middle 

(longitudinally)  of  the  body;  metasternum  more  or  less  pointed 
in  the  middle  behind,  and  not  marked  by  a  transverse  suture. 

NOTERINJE 

Greatest  anterior  extension  of  the  hind  coxa  nearer  to  the  epipleura 

than  to  the  medial  line  of  the  body c 

c.  Prosternal  process  not  reaching  the  metasternum.  VATELLIN.ffi 
Prosternal  process  reaching  the  metasternum.  LACCOPHILINiE 

d.  Prosternum  deflected  between  the  front  coxae  so  that  the  pro- 

sternal process  is  placed  on  a  quite  different  plane  of  direction 
from  that  of  the  prosternum;  the  latter  not  incrassate  along 

middle;  front  tarsi  often  4-jointed e 

Prosternal  process  on  the  same  plane  of  direction  as  the  pro- 
sternum; front  tarsi  5-jointed f 

e.  Prosternal  process  much  deflected  from  the  plane  of  direction  of 

the  prosternum.  Front  tarsi  usuallv  with  onlv  four  joints. 

HYDROPORIN-ffi 

Prosternal  process  but  little  deflected  from  the  plane  of  direction 

of  the  prosternum;  front  tarsi  5-jointed;  scutellum  not  visible. 

METHLIN-ffi 

f.  Inferior  spur  of  hind  tibia  not  or  but  little  broader  than  the 

other g 
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Inferior  spur  of  the  hind  tibia  dilated,  much  broader  than  the 

other CYBISTRIN^l 

g.   Hind  margins  of  joints  of  posterior  tarsi  not  set  with  flattened 

and  ap pressed  cilia h 

Hind  margins  of  joints  of  posterior  tarsi  provided  externally  with 
flattened,  appressed  cilia HYDATICIN.ffi 


779 


780 


785 


Figs.  779-786.     Coleoptera 

779.  Cybister(Maxwell-Lefroy)  Dytiscidse. 

780.  Arthropterus  (Westwood)  Paussidae. 

781.  Dytiscus,  front  tibia  and  tarsus  of  male  (Kolbe)  Dytiscidse. 

782.  Gyrinus,  hind  leg  (Berlese)  Gyrinidse. 

783.  Scarites,  front  leg  (Kolbe)  Carabidse. 

784.  Dineutes,  antenna.  Gyrinidse. 

785.  Rhysodes,  antenna.  Rhysodidae. 

786.  Haliplus,  coxal  plate  (Maxwell-Lefroy)  Haliplidae. 


Spiracles  of  last  two  dorsal  segments  not,  or  but  little,  broader 
than  the  preceding  ones;  outline  of  eye  notched  by  the  free 
margin  of  front  of  head COLYMBETINJE 

Spiracles  of  the  last  two  dorsal  segments  enlarged,  each  on  the 
penultimate  segment  being  about  one-fourth  of  the  total 
breadth  of  the  segment;  circular  outline  of  the  eye  uninter- 
rupted    DYTISCIN-ffi 

Antennse  very  short,  stout  and  irregular;  eyes  four;  abdomen 
with  seven  visible  tergites.  Whirligig  beetles.  (Dineutes, 
Gyrinus;  Aulonogyrus,  old  world;  Gyretes,  neotrop.;  Orec- 
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tochilus,  palsearc,  Indomal.;  Orectogyrus,  ethiop.;  Macro- 
gyrus,  neotrop.,  Indo-Austr.).    (GYRINOIDEA). 

GYRINID-ffi 

12.  Antennse  clubbed  or  not,  if  clubbed,  not  with  the  club-joints 

lamellate;  tarsi  frequently  with  less  than  five  joints;  antennse 
very  rarely  somewhat  lamellate  in  certain  aquatic  Hydrophil- 

idse.  (Figs.  793  to  813) 13 

Antennse  with  the  last  three  to  seven  joints  enlarged  on  one  side 
to  form  a  comb-like  or  lamellate  club  which  can  often  be  opened 
and  closed  (Figs.  814,  815,  816).  Legs  often  fitted  for  dig- 
ging; tarsi  almost  always  5-jointed,  the  front  tarsi  very  excep- 
tionally reduced  or  absent;  larvae  with  thick,  curved  body  and 
well  developed  legs.  Never  aquatic.   (LAMELLICORNIA).  76 

13.  Head  not  prolonged  into  a  beak,  gular  sutures  double,  at  least 

before  and  behind;  prosternal  sutures  distinct;  proepimera  not 

meeting  behind  the  presternum 14 

Head  generally  prolonged  in  front  of  the  eyes  and  snout-like 
(Figs.  787,  873,  878);  gular  sutures  confluent  along  the  median 
line  or  obsolete;  proepimera  united  behind  the  presternum, 
prosternal  sutures  wanting;  antennse  usually  elbowed  (Fig. 
879);  palpi  usually  rigid;  all  tarsi  apparently  with  four  or  three 
joints  (Fig.  788) ;  larvse  legless  or  with  short  legs.  (RHYNCO- 
PHORA) 165 

14.  Fourth  and  fifth  tarsal  joints  if  present,  not  immovably  united, 

the  articulation  between  them  like  that  between  the  other 
joints  (Fig.  789).    (If  rarely  united,  as  in  some  Erotyldise,  the 

antennse  are  clavate) 15 

Fourth  tarsal  joint  minute,  fused  with  the  fifth;  tarsi  usually 
densely  pubescent  below,  with  the  first  three  joints  dilated 
and  with  a  sole,  the  third  joint  usually  bilobed  (Figs.  790,  791); 
antennse  filiform,  rarely  serrate  or  thickened  apically;  larvse 
vegetarian.    (PHYTOPHAGA,  CERAMBYCOIDE A) .  . .  .147 

15.  Hind  tarsi  with  at  least  as  many  joints  as  the  others 16 

Hind  tarsi  four-jointed;  front  and  middle  tarsi  five-jointed  (rarely 

with  the  penultimate  joint  very  short  so  that  the  hind  tarsi 
are  apparently  three-jointed  and  the  others  apparently  four- 
jointed;  in  very  exceptional  cases  with  the  front  tarsi  five- 
jointed  and  both  other  pairs  four-jointed).  (HETERO- 
MERA) 120 

16.  Maxillary  palpi  long  and  slender,  almost  always  as  long  as  or  longer 

than  the  short  antennse;  antennse  six-  to  ten-jointed,  the  outer 
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joints  forming  a  distinct,  pubescent,  sometimes  asymmetrical 
club;  elytra  with  an  alula;  small  to  large,  almost  always  aquatic 
species  (Figs.  775,  792).  Water  scavenger  beetles.  (Hydnfena, 
Cercyon,  Enochrus,  Hydrous  (=  Hydrophilus  auctt.)  Berd- 
sus,  cosmop.;  Ochthebius,  Sphseridium,  Laccobius, 
widespr.;  Hydrophilus,  Helophorus,  holarc;  Tropisternus, 
Am.).   (PALPICORNIA,  HYDROPHILOIDEA). 

HYDROPHILID-ffi 

a.   Eyes  normal,  not  divided b 

Eyes  divided,  each  into  two  parts AMPHIOPINjE 


789 


7901 


791 


Figs.  787-792.     Coleoptera 

787.  Cylas  (Pierce)  Cyladidse. 

788.  Camptocerus,  tarsus  (Hopkins)  Scolytidse. 

789.  Megalodacne,  tarsus.  Erotylidse. 

790.  Leptinotarsa,  tarsus  (Sharp)  Chrysomelidse. 

791.  Saperda,  apical  part  of  tarsus.   LamiidaB. 

792.  Hydrophilus,  mesosternum  (Berlese)  Hydrophilidse. 


b.  Second  joint  of  posterior  tarsi  elongate,  longer  than  third;  first 

joint  very  short;  pronotum  at  base  as  wide  as  elytra c 

Second  joint  of  posterior  tarsi  short,  about  equal  to  the  third .  .  d 

c.  Posterior  tarsi  oar-shaped;  metasternum  prolonged  into  a  sharp 

elongate  spine HYDROPHILIN^I 

Posterior  tarsi  not  oar-shaped;  metasternum  not  prolonged  into 
aspine HYDROBIIN-ffi 

d.  Pronotum  at  base  narrower  than  the  base  of  the  elytra,  with  dis- 

tinct longitudinal  furrows HELOPHORIN.ffi 

Pronotum  at  base  not  narrower  than  the  base  of  the  elytra,  with- 
out distinct  longitudinal  furrows e 

e.  Clypeus  emarginate;  scutellum  long,  triangular;   anterior  coxal 

cavities  open  behind    ". SPERCHEIN,ffi 

Clypeus  truncate;  scutellum  small  and  short;  anterior  coxal  cavi- 
ties closed  behind   HYDR-ffiNINJE 
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Maxillary  palpi  much  shorter  than  the  antenna?,  if  rarely  com- 
parable to  the  antenna?  in  length  the  alula  is  absent  and  the  last 
tarsal  joint  abnormally  long  (some  Dryopida?),  or  only  the 
last  joint  is  greatly  lengthened  (Telegeusidse) 17 

17.  Elytra  short,  exposing  much  of  the  abdomen;  tergites  entirely 

corneous  in  texture;  wings  usually  present  and  folded  beneath 
the  elytra  in  repose;  free  portion  of  media  atrophied  or  absent, 
not  joining  the  cubitus  to  form  a  long  closed  axial  cell.  (If 
external  parasites  of  the  beaver,  compare  Platypsvllida?,  coup- 
let 73).  (STAPHYLINIFORMIA) 18 

Elytra  covering  most  of  the  abdomen,  not  much  shortened  and 
covering  all  or  all  but  one,  two  or  three  abdominal  segments; 
rarely  much  shortened  in  which  case  the  wings  either  do  not 
fold  beneath  the  elytra  or  are  wanting;  tergites  membranous 
or  semimembranous,  except  sometimes  those  of  the  two  or  three 
apical  segments  (five  in  the  beaver  parasite,  Platypsyllus, 
couplet  73) 20 

18.  Abdomen  flexible,  not  enlarged  apically,   parallel  or  tapering, 

with  six  to  eight  freely  movable  sternites;  antenna?  usually 
eleven-jointed;  tarsi  usually  five-jointed;  usually  small,  occa- 
sionally large,  slender  species.  (If  wings  do  not  fold  beneath 
elytra  and  maxillary  palpi  are  flabellate,  compare  Atracto- 
cerida?  (couplet  92)  or  if  palpi  are  nearly  as  long  as  the  an- 
tennae, compare  Telegeusida?  (couplet  93);  or  if  body  is  very 
greatly  flattened,  compare  Cucujidae  (Hemipeplinpe)   (couplet 

52) 89 

Abdomen  not  flexible,  swollen,  oval,  the  segments  anchylosed; 
usually  only  five  sternites,  rarely  with  seven  or  eight;  antenna? 
often  with  less  than  eleven  joints;  tarsi  three-jointed;  small  or 
minute,  robust  species;  abdomen  very  much  wider  than  the 
prothorax 19 

19.  Abdomen  with  five  dorsal  segments;  antenna?  five  to  eleven-jointed 

(usually  11),  the  last  joint  never  truncate  (Figs.  805,  821); 
maxillary  palpi  usually  four-jointed.  (Pselaphus,  cosmop. ; 
Euplectus,  Batrisodes,  widespr. ;  Bryaxis,  Tychus,  holarc; 

Eupines,  Indo-Austr.) PSELAPHID^I 

Abdomen  with  three  dorsal  segments,  antenna?  with  two  to  six 
joints  (Fig.  813);  maxillary  palpi  one-jointed.  (Ftistiger,  Am.; 
Adranes,  nearc;  Claviger,  pala?arc;  Articerus,  Austr.). 

CLAVIGERIDiE 
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Figs.  793-817.    Antenna  of  Various  Coleoptera 

793.  Ludius  (Leconte  and  Horn)  Elateridse. 

794.  Prionocyphon  (Leconte  and  Horn)  Helodidse. 

795.  Corymbites  (Leconte  and  Horn)  Elateridse. 

796.  Acneus  (Leconte  and  Horn)  Helodidse. 

797.  Dendroides  (Leconte  and  Horn)  Pyrochroidse. 

798.  Dorcatoma  (Leconte  and  Horn)  Anobiidse. 

799.  Corynetes  (Leconte  and  Horn)  Corynetidse. 

800.  Brontes.   Cucujidse. 

801.  Liodes  (Leconte  and  Horn)  Histeridse. 

802.  Temnochilus  (Leconte  and  Horn)  Ostomatidse. 

803.  Catoptrichus  (Leconte  and  Horn)  Silphidse. 

804.  Colon  (Leconte  and  Horn)  Silphidse. 

805.  Bryaxis  (Leconte  and  Horn)  Pselaphidse. 

806.  Anogdus  (Leconte  and  Horn)  Silphidse. 

807.  Aulicus  (Leconte  and  Horn)  Cleridse. 

808.  Dasycerus  (Leconte  and  Horn)  Lathridiidse. 

809.  Anthrenus  (Felt)  Dermestidse. 

810.  Dendroctonus  (Felt)  Ipidse. 

811.  Epierus  (Leconte  and  Horn)  Histeridse. 

812.  Heterocerus  (Leconte  and  Horn)  Heteroceridse. 

813.  Adranes  (Leconte  and  Horn)  Clavigeridae. 

814.  Lucanus  (Leconte  and  Horn)  Lucanidse. 

815.  Bolboceras  (Leconte  and  Horn)  Geotrupidse. 

816.  Phyllophaga  (Leconte  and  Horn)  Melolonthidse. 

817.  Phymaphora  (Leconte  and  Horn)  Mycetseidse. 
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20.  Tarsi  five-jointed  on  at  least  one  pair  of  legs,  and  almost  always 

on  all  pairs 21 

All  tarsi  with  less  than  five  joints 95 

21.  Abdomen  with  five  sternites,  or  less 22 

Abdomen  with  at  least  six  sternites 72 

22.  Five  abdominal  sternites 23 

Only  three  visible  sternites,  the  first  very  long;  small  beetles  living 

in  ants'  nests;  antennae  with  only  three  joints,  all  but  the  two 
basal  ones  fused  into  a  large  club-shaped  mass.  (Gnostus, 
Brazil,   Florida)    GNOSTIDJE 

23.  Front  coxae  globular  or  transverse,  usually  projecting  but  little 

from  the  coxal  cavities ;  trochanters  never  interstitial 24 

Front  coxae  more  or  less  conical  and  prominent 56 

24.  Front  coxae  transverse,  more  or  less  cylindrical 25 

Front  coxae  globular 37 

25.  Hind  coxae  grooved  to  receive  the  femora 26 

Hind  coxae  flat,  not  grooved 32 

26.  Strongly  convex  beetles  with  more  or  less  retractile   legs;   tibiae 

dilated  and  usually  grooved  near  the  outer  end  to  receive  the 

tarsi ;  tibial  spurs  distinct 27 

Slightly  convex,  oval  species  with  non-retractile  slender  legs; 
tibial  spurs  more  or  less  reduced 29 

27.  Antennae  inserted  at  the  sides  of  the  head 28 

Antennae  inserted  on  the  front;  head  retracted;  third  joint  of 

tarsi  lobed;  thorax  margined;  oval  species.  (Chelonarium, 
Am.) CHELONARIID.E 

28.  Head  prominent;  mentum  large,  elongate  and  sub-elliptical;  tarsi 

not  lobed.    (Nosodendron,  widespr.)   .   NOSODENDRID/E 

Head  retracted;   mentum  small   and  quadrate.     iLimnichus, 

Pedilophorus,    Syncalypta,    widespr.;    Cytilus,    Byrrhus, 

holarc BYRRHID.® 

a.  Clypeus  not  distinct  from  the  front;  posterior  coxae  almost  touch- 

ing one  another B  YRRHIN.ffi 

Clypeus  separated  from  the  front  by  a  fine  suture;  posterior  coxae 
more  or  less  widely  separated ^. .  .b 

b.  Presternum  without  antennal  grooves LIMNICHIN-fl! 

Presternum  within  the  front  angles  with  a  deep  furrow  for  the 

reception  of  the  antennal  club BOTHRIOPHORIN^I 

29.  Front  coxae  with  distinctly  separated  side-piece  (trochantin)  .  .  30 
Front  coxae  without  trochantin 31 
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30.  First  three  tergites  connate;  last  joint  of  tarsi  long,  with  very 
large  claws;  small,  aquatic  or  subaquatic  beetles.  (Dry ops, 
Helicus,    widespr. ;    Lutrochus,    Am.;    Sostea,    Indomal.). 

(PARNWM) DRYOPID.E 

All  tergites  free;  last  tarsal  joint  not  elongated,  the  claws  not 
enlarged;  terrestrial  species.  (Dascillus,  Eubrianax,  holarc; 
Artematopus,  neotrop.;  Platydascyllus,  E.  Ind.;  Veronatus, 
Austr.    (DASCYLLIDM)) DASCILLIDtfl 


818 
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Figs.  818-821.    Coleoptera 


818.  Brachinus.   Carabidae. 

819.  Glischrochilus  (Felt)  Nitidulidae. 

820.  Staphylinus.   Staphylinidse. 

821.  Goniastes  (Westwood)  Pselaphidse. 


31.  Posterior  coxae  at  most  moderately  dilated  internally.   (Cyphon, 

cosmop.;  Helodes,  Scirtes,  widespr.;  (Figs.  794,  796,  825). 

(CYPHONID^)  HELODID^ 

Posterior  coxae  very  large.   (Eucinetus,  widespr. ;  Euscaphurus, 
nearc.)   EUCINETID^l 

32.  Antennae  geniculate,  very  strongly  clavate  or  capitate;  elytra 

shortened,  leaving  two  tergites  uncovered;  all  tibiae  usually 
dilated,  the  front  ones  usually  toothed;  head  very  much  nar- 
rower than  the  prothorax  (if  head  is  nearly  as  wide  as  prothorax 
and  the  clypeus  is  rounded  on  the  sides,  see  Synteliidae,  couplet 
62;  or  if  clypeus  bears  a  projection  at  each  side,  see  Niponiidse, 

couplet  46).   (See  couplet  46) HISTERIDiE,  part 

Antennae  straight,  not  geniculate 33 
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33.  Tarsi  more  or  less  dilated,  the  first  joint  not  shortened;  fourth 

joint  very  small;  elytra  not  usually  extending  to  the  tip  of 

the  abdomen 34 

Tarsi  slender;  metatarsus  very  short;  elytra  entire,  never  trun- 
cate, covering  the  abdomen.  (Tenebrioides,  Ancyrona, 
widespr.;  Peltis,  Temnochila,  holarc,  neotrop.;  Nemosdma, 
Eur.,  Am.;  Thymalus,  holarc).  (Figs.  802,  823).  (TROGOSIT- 
IBM,   TEMNOCHILIDsE)   OSTOMATID5I 

34.  Maxillae  with  well  developed  inner  and  outer  lobe 35 

Maxillae  with  only  a  single  lobe  (Fig.  819).   (Carpophilus,  Epu- 

rsea,  cosmop.;  Meligethes,  Cryptarcha,  widespr.;  Nitidula, 
palaearc,  Am.;  Omosita,  holarc.) NITIDULIDjE 

35.  Antennae  clavate;  elytra  usually  not  covering  the  tip  of  the  ab- 

domen   36 

Antennae  filiform;  elytra  entirely  covering  the  abdomen;  moder- 
ately large,  elongate  beetles.  (Parandra,  widespr. ;  Archandra, 
palaearc,  neotrop.;  Neandra,  nearc.)    ....    PARANDRIDiE 

36.  Antennae    11-jointed;   with   a   three-jointed   club;   labrum   free. 

(Brachypterus,  widespr.)   BRACHYPTERID.ffi 

Antennae  10-jointed,  with  a  two-jointed  club;  labrum  fused  with 
the  clypeus.   (Rhizophagus,  Anomophagus,  holarc). 

RHIZOPHAGIDiE 

37.  First  two  or  three  sternites  fused  or  immovably  united 38 

All  sternites  free,  or  at  least  separated  by  equally  distinct  sutures, 

except  in  very  rare  cases 39 

38.  First  two  sternites  connate,  the  suture  between  them  very  weak; 

antennae  serrate,  very  rarely  pectinate  in  the  male;  tarsi  with 
membranous  lobes  beneath;  last  tarsal  joint  not  lengthened, 
claws  moderate  or  small;  active,  hard-bodied  beetles,  of  more 
or  less  metallic  color;  not  aquatic.  (Fig.  824).  (Acmseodera, 
Anthaxia,  Chrysobothris,  Agrilus,  cosmop.;  Psiloptera, 
Stigmodera,  Buprestis,  widespr.;  Brachys,  Am.;  Chryso- 
chroa,  Indomal.)  BUPRESTIDJB 

a.  Middle  coxal  cavity  formed  'entirely  by  the  mesosternum  (except 

in  certain  South  African  species  of  Julodis  and  Amblystema) .  .  b 

Middle  coxal  cavity  formed  laterally  by  the  mesosternum  and  at 

its  posterior  part  by  the  metasternum e 

b.  Antennal  pores  scattered  over  two  faces  of  the  serrate  joints.  . .  .  c 
Antennal  pores  concentrated  in  a  depression  or  fovea  on  the 

serrate  joints d 

c  Posterior  coxae  slightly  dilated  on  their  inner  side,  their  posterior 
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margin  transverse  and  slightly  sinuate;  scute-Hum  invisible; 
antennal    pores    hidden    by    silky    pubescence.  .  JULODIN^S 
Posterior  coxa?  distinctly  dilated  on  their  inner  side,  their  pos- 
terior margin  oblique;  antennal  pores  bare. 

THRINCOPYGIN2E 

d.  Lateral  pieces  of  the  metathorax  narrow POLYCESTINjE 

Lateral  pieces  of  the  metathorax  very  broad;  tergites  membran- 
ous     SCHIZOPIN-ffi 

e.  Lateral  branches  of  mesosternum  elongate  (except  in  Belionota) .  .  f 
Lateral  branches  of  the  mesosternum  very  short  and  set  back  on 

the  sides,  or  invisible j 

f .  Antennal  pores  scattered  over  the  two  faces  of  the  serrate  joints. g 
Antennal  pores  concentrated  in  a  depression  or  fovea  on  the  ser- 
rate joints h 

g.  Scutellum  absent,  or  hidden CHRYSOCHROIN^! 

Scutellum  visible   CHALCOPHORIKffi 

h.  Front  not  narrowed  at  the  insertion  of  the  antenna?;  eyes  not 

very  close  together,  sometimes  distant  on  the  vertex i 

Front  narrowed  at  the  insertion  of  the  antenna?;  eyes  strongly 
oblique  and  closely  approaching  one  another  on  the  upper 

surface CHRYSOBOTHRIN-ffi 

i.   Scutellum  broad  and  acuminate  behind;  mentum  large,  triangular; 

poriferous  fovea?  terminal SPHENOPTERIN-ffi 

Scutellum  at  most  moderate,  never  enlarged  in  front  or  acuminate 
behind;  mentum  strongly  transverse;  poriferous  fovea?  terminal 

or  inferior BUPRESTINiE 

j.  Front  narrowed  at  the  insertion  of  the  antenna?;  antennal  cavities 
very  large  and  situated  at  a  considerable  distance  from  the 
eyes;  posterior  coxa?  not  dilated  on  their  inner  side,  with  their 
posterior  margins  horizontal  and  slightly  sinuate;  poriferous 

fovea?  terminal k 

Front  not  narrowed  at  the  insertion  of  the  antenna?;  antennal 
cavities  moderate  and  situated  near  the  eyes;  posterior  coxa? 
dilated  on  their  inner  side,   their  posterior  margin  oblique; 

poriferous  fovese  variable STIGMODERINiE 

k.   Base  of  pronotum  more  or  less  sinuate AGRILIN.AC 

Base  of  pronotum  straight MASTOGENINiE 

First  three  sternites  connate;  antenna?  slender,  slightly  thickened 
externally;  last  joint  of  tarsi  greatly  elongated,  with  very  large 
claws;  small  aquatic  beetles.  (Fig.  822).  (Helmis,  cosmop.; 
Stenelmis,  widespr.;  Macronychus,  holarc;  Riolus,  Lathel- 

mis,   pala?arc.)    HELMID2E 

39.   Prosternum  prolonged  behind  into  a  median  process  which  is 
received  in  the  mesosternum 40 
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Presternum  without  such  backwardly  directed  process  (if  rarely 
with  such  a  process,  it  is  not  received  in  the  mesosternum) .  .  43 
40.  Prothorax  loosely  joined  to  the  mesothorax,  freely  movable,  its 
hind  angles  usually  prolonged  backward  into  teeth;  prosternal 
spine  loosely  received  in  a  notch  in  the  mesosternum;  front 
coxal  cavities  contained  entirely  in  the  presternum 41 

Prothorax  firmly  attached,  not  movable;  front  coxal  cavities  closed 
behind  by  the  mesosternum.  (Drapetes,  Throscus,  cosmop.; 
Paradrapetes,  Aulonothroscus,  widespr.;  Pactopus,  nearc). 
(TRIXAGIDvE) THROSCIDtfl 


825 


yyXv 


Figs.  822-826.     Coleoptera 

822.  Macronychus,  apical  portion  of  tarsus.   Helmidse. 

823.  Tenebrioides  (Back  and  Cotton)  Ostomatidse. 

824.  Chrysobothris  (Chittenden)  Buprestidse. 

825.  Scirtes  (Grandi)  Helodidse. 

826.  Melanotus  (Hyslop)  Elateridse. 


41.  Hind  coxa?  laminate;  trochanter  short 42 

Hind  coxa?  not  laminate;  middle  and  hind  trochanters  very  long; 

labrum  short,  transverse,  connate  with  the  clypeus;  antenna? 
serrate  ( 9  )  or  pectinate  (cf ).    (Cerophytum,  holarc). 

CEROPHYTID5I 

42.  Labrum  visible,  free;  antenna?  arising  near  the  eyes  under  the 

frontal  margin ;  last  two  sternites  connected  by  a  membranous 
suture;  presternum  lobed  in  front;  beetles  capable  of  moving 
the  prothorax  by  its  basal  joint  with  a  sudden  clicking  motion. 
(If  the  middle  coxa?  are  not  distinctly  separated,  see  couplet  76). 
Click-beetles,  Wireworm  beetles.  (Lacon,  Drasterius,  Elater, 
Cardiophorus,  cosmop.;  Adelocera,  Melanotus,  Alaus, 
Monocrepidius,  widespr.;  Pyrophorus,  Am.,  Austr.;  Dichro- 
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nychus,    ethiop.,   Ind.).     (Figs.   793,   795,   826).     (Including 

DICHRONYCHIDvE)    ELATERID-ffi 

Labrum  concealed;  no  membranous  fold  between  the  last  two 
sternites;  presternum  not  lobed  in  front;  antennae  inserted  on 
the  front  between  the  eyes,  received  in  transverse  grooves 
on  the  front;  not  able  to  leap  by  the  pro  thoracic  joint.    (Dro- 


828 


Figs.  827-836.     Coleoptera 

827.  Ectrephes  (Westwood)  Ectrephidse. 

828.  Silvanus  (Chittenden)  Silvanidse. 

829.  Dermestes  (Howard  and  Marlatt)  Dermestidae. 

830.  Lasioderma  (Smith)  Anobiidse. 

831.  Mezium  (Smith)  Ptinidse. 

832.  Lyctus  (Hopkins)  Lyctidse. 

833.  Platypsyllus  (Westwood)  Platypsyllidse. 

834.  Languria.  Languriidre. 

835.  Cebrio  (Hyslop)  Cebrionidse. 

836.  Moncedus,  tarsus  (Sharp)  Moncedidse. 


43. 


44. 


m&olus,    Fornax,   cosmop.;  Melasis,  palaearc,  Am.;   Euc- 

nemis,  holarc).     {EUCKEMIDM) MELASID.E 

Hind  coxse  in  contact 44 

Hind  coxse  not  in  contact,  although  very  closely  approximate  in 

certain  very  much  flattened  species 45 

Antennse  filiform;  elytra  with  longitudinal  rows  of  large  pit-shaped 

punctures  with  ribs  between;  moderate-sized,  elongate  beetles. 

(Cupes,  widespr.;  Omma,  Austr.) CUPID-ffi 
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Antennae  clavate;  elytra  simple;  very  small  or  minute,  convex, 
oval  or  rounded  beetles.  (Phalacrus,  Olibrus,  Stilbus,  wide- 
spr.) PHALACRIDffi 

45.  Elytra  shortened,  leaving  two  segments  of  the  abdomen  exposed; 

antennae  elbowed,  very  strongly  clavate  or  capitate  (Fig.  811); 
tibiae  compressed,  the  front  pair  usually  toothed;  hard-bodied, 
smooth  and  shining;  small,  convex  or  much  flattened,  rarely 

elongate,  beetles 46 

Elytra  entire,  covering  the  pygidium 47 

46.  Pro  thorax  much  wider  than  the  head,  its  front  margin  concave; 

clypeus  without  projections;  tarsi  short  (Fig.  801).  (Saprinus, 
Paromalus,  cosmop.;  Hister,  Hololepta,  Platysoma,  wide- 
spr. ;  Phelister,  Am.)    HISTERIDiE 

a.  Head  not  retractile,  horizontal,  visible  from  underneath;  mouth- 

parts  projecting  beyond  the  front  of  the  prosternum b 

Head  retractile,  not  visible  from  underneath  when  retracted; 
mouthparts  covered  by  the  prosternum c 

b.  Mandibles  projecting;  clypeus  not  prolonged  into  a  rostrum;  body 

more  or  less  flat  and  depressed HOLOLEPTINffi 

Mandibles  retracted,  covered  by  the  long  rostriform  clypeus; 
body  elongate,  cylindrical TRYPANffilNffi 

c.  Prosternum  with  a  shorter  or  longer  lobe  or  throat-plate,  separated 

off  by  a  more  or  less  distinct  suture d 

Prosternum  without  a  lobe  or  throat-plate .  e 

d.  Club  of  antennae  round  or  oval,  pubescent,  consisting  of  four 

joints,  closely  compacted,  but  separated  by  sutures. 

HISTERINffi 

Club  of  antennae  without  sutures,  smooth,  cylindrical,  truncate 

at  apex HET.ffiRliN.ffi 

e.  Antennae  inserted  under  the  side  margin  of  the  front. 

SAPRININffi 
Antennae  inserted  on  the  front ABRffilNffi 

Pro  thorax  as  wide  as  the  head,  its  front  margin  straight;  clypeus 
with  a  projection  at  each  side;  tarsi  very  long  and  slender. 
(Niponius,  Indomal.) NIPONIIDffi 

47.  Antennae  consisting  of  only  two  apparent  segments,  the  distal  one 

greatly  elongate,  enlarged  and  flattened;  minute,  more  or  less 
globose  beetles,  living  in  ants'  nests.    (Fig.  827).    (Ectrephes, 

Austr.)    ECTREPHIDffi 

Antennae  normal,  ten  or  eleven-jointed,  filiform  or  clavate 48 
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48.  Elytra  each  with  a  pair  of  large  wax-like  spots;  antennae  short, 

with  a  four-jointed  club ;  rather  large  beetles,  with  the  pro  thorax 

widened  behind.    (Helota,  As.,  Indo-malay.)  .   HELOTID.ffi 

Elytra  not  thus  ornamented;  prothorax  not  noticeably  widened 

behind 49 

49.  Middle  coxal  cavities  open  externally,   i.e.   not  closed  by  the 

meeting  of  the  meso-  and  metasterna;  body  elongate,  usually 

greatly  flattened 50 

Middle  coxal  cavities  closed  externally  by  the  sterna 53 

50.  Maxillae  covered  by  corneous  plates;  front  coxal  cavities  open 

behind.    (Passandra,  ethiop.,  neotrop.;  Catogenus,  widespr.; 
Scalidia,  Am.).    (Including  SCALIDIIDjE). 

PASSANDRIDiE 
Maxillae  exposed 51 

51.  Tarsi  with  the  third  joint  simple,  not  lobed 52 

Tarsi  with  the  third  joint  lobed;  front  coxal  cavities  closed  behind 

(Fig.  839);  elytra  sometimes  shortened.    (Hemipeplus,  Am.; 
Diagrypnddes,  Austr.) Some  CUCUJID.ffi 

52.  Front  coxal  cavities  open  behind.    (Figs.  800,  840).    (Cucujus, 

Lsemophloeus,     Brontes,    widespr.).      (Including   LJEMO- 

PHLCEIDjE)  CUCUJID.ffi 

Front  coxal  cavities  closed  behind.    (Figs.  828,  839).    (Silvanus, 
cosmop.;  Nausibius,  widespr.) SILVANIDiE 

53.  Prosternum  not  prolonged  behind;  small,  oval,  coarsely  punctate 

species  with  the  fourth  tarsal  joint  short,   the  third  lobed. 

(Diphyllus,  Diploccelus,  widespr.) DIPHYLLID.ffi 

Prosternum  prolonged  behind,  meeting  the  mesosternum 54 

54.  Front  coxal  cavities  open  behind  (Fig.  840);  small  or  minute 

species.     (Lobdrus,    Micrambe,    Cryptophagus,   Anthero- 
phagus,  widespr.;  Csenoscelis,  Atomaria,  holarc). 

CRYPTOPHAGID^I 
Front  coxal  cavities  closed  behind  (Fig.  839) 55 

55.  Antennae  with  an  abrupt  club;   moderate-sized  beetles  usually 

black  with  orange  markings.     (Fig.   789).      (Megalodacne, 

Dacne,  widespr. ;  Episcapha,  palaearc).    Some  EROT YLID.8I 

Antennae  gradually  clavate,  short;  very  small  beetles.    (Cato- 

pochrdtus,  Turkestan)   CATOPOCHROTID-ffi 

56.  Hind  coxae  dilated  into  plates  which  are  grooved  for  the  reception 

of  the  femora 57 

Hind  coxae  not  thus  dilated,  not  grooved  for  the  reception  of  the 
femora 61 
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57.  Front  coxal  cavities  closed  behind  (Fig.  839) 58 

Front  coxal  cavities  open  behind  (Fig.  840) 59 

58.  Second  and  third  joints  of  tarsi  lobed  beneath ;  plate  of  hind  coxae 

feeble;  small  pubescent  beetles.   (Byturus,  holarc. ;  Satorystia, 

palmare.)    BYTURID^E 

Tarsi  simple,  not  lobed;  ocelli  often  present;  small,  coarsely 
punctured  beetles.  (Derodontus,  Laricdbius,  Peltastica, 
holarc.)  DERODONTID^I 

59.  Antenna?  with  the  last  three  joints  much  enlarged,  forming  a 

strong  club;  small  or  rather  small,  often  scaly  beetles.  (Der- 
mestes,  Attagenus,  Trogoderma,  cosmop.;  Anthrenus, 
widespr.;  Cryptorhopalum,  neotrop.,  Austr.).  (Figs.  809, 
829)    . " DERMESTID.ffi 

a.  Head  without  frontal  ocellus;  mouthparts  not  covered. 

DERMESTIKffi 
Head  with  frontal  ocellus b 

b.  Mouthparts  not  covered;  anterior  coxae  stronglv  projecting. 

ATTAGENIKffi 
Mouthparts  covered  by  the  presternum  or  by  the  coxae  and  tro- 
chanters of  the  front  legs c 

c.  Presternum  horizontal;  hind  coxae  not  reaching  the  side  margins 

of  the  body,  which  is  hairy  or  squamose d 

Prosternum  vertical;  hind  coxae  reaching  the  side  margins  of  the 
body;  upper  surface  bare  and  glabrous ORPHILINiE 

d.  Form  oblong;  posterior  coxae  contiguous;  upper  surface  with  re- 

cumbent hairs   MEGATOMIN.ffi 

Form  short,  round  or  short-oval;  posterior  coxae  not  contiguous  .  e 

e.  Upper  surface  squamose;  head  with  deep  antennal  grooves  be- 

neath   ANTHRENINtfJ 

Upper  surface  with  stiff  upright  bristles;  head  without  antennal 

grooves  beneath TRINODIN^l 

Antennae  not  capitate 60 

60.  Tarsi  with  a  long,  hairy  pad  (onychium)  between  the  claws ;  tibial 

spurs  present,  small;  moderate-sized  or  large,  elongate  beetles 
with  prominent  porrect  head;  antennae  usually  flabellate  in  the 
male,  often  with  more  than  eleven  joints.  (Sandalus,  widespr. ; 
Zenoa,  nearc;  Callirhipis,  Indo-Austr.,  neotrop.;  Rhipicera, 
Austr.).    {SANDALID&,  RIIIPICERWjE,  RHIPIDOCER- 

IDM)  RHIPICERATID.® 

Onychium  not  developed,  or  very  small;  no  tibial  spurs;  small, 
usually  oval  or  cylindrical  beetles  with  the  head  strongly  de- 
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flexed.  (Figs.  798,  830).  (Sitodrepa,  Anobium,  cosmop.; 
Ernobius,  widespr.;  Hadrobregmus,  Lasioderma,  widespr.; 
Dorcatoma,  holarc.)  ANOBIIDiE 

61.  First  joint  of  tarsi  very  short  and  indistinctly  separated  from  the 

second 62 

First  joint  of  tarsi  distinct,  when  rarely  very  short,  the  first  ventral 
segment  is  not  elongate  and  the  head  not  deflexed 64 

62.  All  the  tibiae  dilated  and  toothed  externally;  antennae  more  or 

less  geniculate,  with  a  three-jointed  club;  head  almost  as  wide 
as  the  prothorax;  clypeus  rounded  on  the  sides;  elytra  not 
covering  the  tip  of  the  abdomen;  large  beetles.    (Syntelia, 

Mex.,  Japan,  India)    SYNTELIIDtfl 

Tibiae  not  dilated  or  toothed 63 

63.  First  sternite  elongated,  always  much  longer  than  the  second; 

antennae  with  a  quite  distinct,  two-jointed  club;  small  elongate 
beetles  with  prominent  head  not  covered  by  the  prothorax. 
Powder-post  beetles.    (Fig.  832).    (Lyctus,  cosmop.). 

LYCTID-ffi 
First  sternite  not  elongated;  antennal  club  three-  or  four-jointed; 
head  usually  deflexed  and  protected  by  the  prothorax;  declivity 
of  elytra  often  toothed  or  spined;  elongate,  more  or  less  cylindri- 
cal beetles.    {APATWM) BOSTRYCHID.ffi 

64.  Hind  coxae  flat  or  oval,  not  prominent 65 

Hind  coxae  prominent  internally,  more  or  less  conical 69 

65.  Fourth  joint  of  tarsi  extremely  short,  not  visible  from  above; 

small  beetles  of  rather  bright  colors.    (Fig.  799).    (Corynetes, 

Necrobia,  cosmop.;  Peldnium,  widespr.;  Phyllobaenus,  Or- 

thopleura,  Am.;  Epiphlffius,  neotrop.)  ..  CORYNETID^J 

Fourth  joint  of  tarsi  not  abnormally  short 66 

66.  Fifth  segment  of  abdomen  conically  produced,  as  long  as  the  three 

preceding  ones,  elytra  not  completely  covering  the  abdomen. 
(Scaphidium,  Scaphosoma,  cosmop.;  Bseocera,  widespr.). 

SCAPHIDIIDiE 
Fifth  abdominal  segment  not  elongated,  not  conically  produced .  67 

67.  Antennae  11-jointed,  with  a  solid  club,  consisting  of  three  almost 

entirely  fused  joints;  very  small  beetles,  with  tufts  of  golden 
hairs  at  the  sides  of  the  prothorax  or  beneath  the  body,  living 
in  ants'  nests.    (Thorictus,  palaearc,  ethiop.). 

THORICTID^l 

Joints  of  antennal  club  not  thus  fused,  or  antennae  with  fewer 

joints 68 
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68.  Trochanters  attached  to  the  internal  margin  of  the  femora.  (Fig. 

807).  (Tillus,  Opilo,  Thanasimus,  widespr.;  Clems,  Cyma- 
todera,  Hydnocera,  Am.;  Trichodes,  holarc).  CLERID.ffi 
Trochanters  interstitial,  i.e.  attached  to  the  base  of  the  femora. 
(Fig.  831).  (Ptinus,  Gibbium,  cosmop.;  Mezium,  widespr.; 
Sphsericus,  holarc.) PTINID^! 

69.  Antenna3  capitate,  i.e.  the  last  three  joints  forming  a  very  abrupt 

club;  elytra  truncate;  rather  broad,  slightly  metallic  beetles. 

(Sphserites,  holarc.) SPHJERITIDiE 

Antennse  simple,  not  clubbed 70 

70.  Prothorax  very  large,  oval,  longer  than  the  elytra;  hind  coxa? 

very  large,  almost  dividing  the  first  sternite;  antennse  very 

short;  hind  legs  greatly  thickened.   Large  beetles  of  burrowing 

habits.    (Hypocephalus,  neotrop.)  . . .  HYPOCEPHALIDJE 

Of  a  different  conformation 71 

71.  Front  coxae  with  a  distinct  side-piece  (trochantin).    (See  couplet 

86) Some  DASYTID.E 

Front  coxae  without  trochantin;  long  narrow  beetles.  (Lymexy- 
lon,  Melittomma,  widespr.;  Hyleccetus,  holarc,  Austr.) 
(See  couplet  88)  LYMEXYLONIDM LYMEXYLID-E 

72.  Front  coxae  flat,  rounded  or  globular,  small  and  not  prominent.  73 
Front  coxae  conical,  prominent,  usually  large 77 

73.  Front  coxae  flat;  elytra  not  longer  than  the  prothorax,  exposing 

five  abdominal  segments;  eyes  absent;  small  flattened  wingless 
beetles  living  as  external  parasites  of  beavers.  (Fig.  833). 
(Platypsyllus,  holarc).    (ACREIOPTERA). 

PLATYPSYLLID^l 
Front  coxae  rounded  or  globular;  not  such  beetles 74 

74.  Last  joint  of  tarsi  not  excessively  lengthened;  tarsal  claws  not 

enlarged 75 

Last  joint  of  tarsi  greatly  lengthened;  tarsal  claws  very  large; 
first  three  sternites  connate;  small,  aquatic  beetles.  (Pse- 
phenus,  Am.;  Psephenops,  Tychepsephenus,  neotrop.; 
Metaeopsephenus,  holarc) PSEPHENID.E 

75.  Prosternum  prolonged  behind  into  a  process  which  is  received  in 

a  notch  in  the  mesosternum;  prothorax  loosely  attached  to  the 

mesothorax 76 

Prosternum  without  such  a  backwardly  directed  process;  eyes  very 
small  or  wanting;  rare,  minute  beetles  living  in  the  nests  of 
rodents.    (Leptinus,  holarc;  Leptinillus,  nearc). 

LEPTINIDiE 
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76.  Labrum  fused  with  the  clypeus;  antenna?  distant  at  base;  tibial 

spurs  well  developed.  (Fig.  835).  (Cebrio,  palsearc.;  Scapto- 
lenus,  Am.;  Cebriorhipis,  Indo-malay)  .  .  CEBRIONID-ffi 
Labrum  free;  tibial  spurs  very  weak.  (Plastocerus,  Am. ;  Phyllo- 
cerus,  palaearc;  Euthysanius,  Aplastus,  nearc.).  (PHYLLO- 
CERIDM)  PLASTOCERID^E 

77.  Abdomen  with  six  sternites .^ 78 

Abdomen  with  seven  or  eight  sternites.    (MALACODERMATA, 

CANTHAROIDEA) 90 

78.  Fifth  segment  of  abdomen  conical,  as  long  as  the  three  preceding 

segments  together,  the  sixth  minute.   (See  couplet  66). 

SCAPHIDIIDJE 
Fifth  segment  not  conical  nor  excessively  lengthened 79 

79.  Hind  coxae  grooved  for  the  reception  of  the  femora;  tarsi  with  a 

prominent  hairy  pad  between  the  claws.    (See  couplet  60). 

RHIPICERATID-ffi 
Hind  coxae  simple,  not  grooved 80 

80.  Hind  coxa?  flat,  not  prominent,  covered  by  the  femora  in  repose; 

first  joint  of  posterior  tarsi  usually  very  short  and  indistinct. 81 
Hind  coxa?  prominent,  at  least  internally 82 

81.  Tarsi  with  the  fourth  joint  of  normal  size;  pronotum  continuous 

with  the  propleura.    (See  couplet  68)  CLERIDiE 

Tarsi  with  the  fourth  joint  very  small,  indistinct;  pronotum  sepa- 
rated from  the  pleura  by  a  marginal  line.    (See  couplet  65). 

CORYNETID-ffi 

82.  Hind  coxae  widely  separated 83 

Hind  coxa?  approximated  or  contiguous 84 

83.  Eyes  absent.    (See  couplet  84)  a  few  SILPHID51 

Eyes  present,  coarsely  granulated;  small,  more  or  less  ovate, 

brown  beetles.  (Scydmsfenus,  cosmop.;  Euconnus,  Stenich- 
nus,  widespr.;  Leptomastax,  Cephanium,  Neuraphes, 
pala?arc.) SCYDM£1NID£1 

84.  Tibial  spurs  large;  antennae  gradually  thickened  or  clavate;  h  nd 

tarsi  slender,  not  widened.  Carrion-beetles.  (Figs.  773,  776; 
803,  S04,  806).  (Silpha,  Catops,  Ptomophagus,  widespr., 
Bathyscia,  palsearc;  Necrophorus,  nearc;  Liodes,  holarc). 
(Including^ TOPSIDE, LIODIDM,  ANISOTOMIDjE,  pt.). 

SILPHIDtfl 
Tibial  spurs  small  or  indistinct 85 

85.  Front  coxae  with  a  distinct  side  piece  (trochantin) ;  rather  small, 

usually  soft-bodied  species 86 

Front  coxa?  without  trochantin 87 
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86.  Body  with  extensible  vesicles.   (Malthodes,  Malachius,  holarc.; 

C611ops,  nearc.)   MALACHIID-ffi 

Body  without  extensible  vesicles.  (Melyris,  widespr.;  Dasytes, 
holarc,  neotrop.;  Haplocnemus,  palasarc;  Rhadalus,  nearc; 
Astylus,  neotrop.).  (Including  RIIADALIDjE,  (MELYR- 
WjE)  DASYTID-ffi 

87.  Epimera  of  metasternum  distinct;  maxillary  palpi  simple;  body 

more  or  less  ovate.   (Brathinus,  nearc.)  ....  BRATHINIDiE 
Epimera  of  metasternum  not  visible;  body  elongate 88 

88.  Elytra  shortened,  exposing  several  of  the  abdominal  segments; 

very  small  species;  maxillary  palpi  simple  in  both  sexes.    (Mi- 

cromalthus,  holarc.)  MICROMALTHID-ffl 

Elytra  entire;  maxillary  palpi  of  the  male  flabellate.  (Hylecoetus, 
holarc,  Austr.).  (See  couplet  71) Some  LYMEX  YLIDiE 

89.  Antennae  ten-  or  eleven-jointed,  not  abruptly  capitate  and  not 

received  in  cavities;  tarsi  usually  with  more  than  three  joints. 
(Fig.  820).  (Philonthus,  Stenus,  Aleochara,  Homalota, 
Oxytelus,  Lathrobium,  Tachyporus,  Quedius,  widespr.; 
Staphylinus,   holarc,   neotrop.)    STAPHYLINIDiE 

a.  Antennas  inserted  upon  the  front,  near  the  inner  margin  of  eyes.b 

Antennae  inserted  on  the  anterior  margin  of  the  head c 

Antennas  inserted  under  the  sides  of  the  front d 

b.  Posterior  cox  as  large,  contiguous;  antennas  not  terminated  by  a 

distinct  club ALEOCHARIN^ 

Posterior  coxas  small,  widely  separated;  antennas  terminated  by  a 

distinct  club ...  STENIN\ffi 

c   Antennas  approximate;  presternum  developed  in  front  of  the 

anterior  coxas XANTHOLININ^! 

Antennas  distant;  presternum  not  developed  in  front  of  the  an- 
terior coxas STAPHYLININ^ffi 

d.  Prothoracic  spiracles  conspicuous  on  removing  the  front  coxas.  .e 
Prothoracic  spiracles  difficult  to  perceive  on  account  of  the  promi- 
nence of  the  sides  of  the  prothorax g 

e.  Posterior  coxas  transverse f 

Posterior  coxas  triangular,^  prominent;   antennas  capillary   and 

verticillate-pilose HABROCERIN.ffi 

f.  Antennas  filiform,  not  verticillate-pilose TACHYPORINiE 

Antennas  capillary,  verticillate-pilose TRICHOPHYIN5! 

g.  Anterior  coxas  conical h 

Anterior  coxas  linear,  transverse o 

h.  Anterior  coxas  short i 

Anterior  coxas  large,  prominent j 
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i.   Tarsi  two-jointed LEPTOTYPHLIN-flE 

Tarsi  four-jointed EV.ffiSTHETIN.ffi 

j.   Vertex  without  ocelli k 

Vertex  with  two  ocelli OMALIINiE 

k.  Last  joint  of  labial  palpi  dilated,  very  large,  crescent-shaped. 

OXYPORIN-ffi 

Last  joint  of  labial  palpi  not,  or  not  strongly,  dilated 1 

I.   Posterior  coxae  conical m 

Posterior  coxae  transverse n 

m.  Palpi  with  the  last  joint  very  small,  subulate V  JEDERINJE 

Palpi  with  the  last  joint  equal  to  the  preceding.  .  PINOPHILIN.ffi 
n.  Posterior  trochanters  small,  one-fifth  the  length  of  the  femora; 

head  with  a  distinct  neck OXYTELIN^C 

Posterior  trochanters  large,  one-third  the  length  of  the  femora; 

head  without  a  distinct  neck PHL(EOCHARIN.ffi 

o.   Vertex  without  ocelli;  elytra  covering  the  greater  part  of  the  body. 

PROTEININ^ 
Vertex  with  one  ocellus;  elytra  only  slightly  surpassing  the  meta- 

sternum PHLCEOBIIN.ffi 

Antennae  nine-jointed,  with  a  very  abrupt  club,  received  in 
cavities  on  the  underside  of  the  pro  thorax;  tarsi  three-jointed; 
body  rather  short,  the  elytra  with  several  acutely  elevated 
longitudinal  ridges.    (Micropeplus,  Kalissus,  nearc). 

MICROPEPLID-ffi 

90.  JNIiddle  coxae  distant;  epipleurse  wanting;   elytra  usually  with  a 

reticulate  sculpture;  no  phosphorescent  organs;    usually    flat 
beetles,  widened  behind  and  often  with  a  bold  color  pattern. 

(Fig.  778)  LYCID-ffi 

Middle  coxa?  in  contact;  epipleurse  distinct;  elytra  not  reticulate, 
rarely  greatly  reduced  in  size 91 

91.  Antennae  inserted  at  the  sides  of  the  front,  before  the  eyes.  . .  .92 
Antennae  inserted  on  the  upper  part  of  the  front  or  at  the  base 

of  its  anterior  lobe;  phosphorescent  organs  often  present.  .94 

92.  Maxillary  palpi  flabellate;  elytra  very  short;  hind  wings   with 

a  series  of  radiating  veins;  eyes  almost  meeting  on  the  front. 

(Atractocerus,   widespr.) ATRACTOCERID.ffi 

Maxillary  and  labial  palpi  simple,  rarely  greatly  enlarged;  elytra 
usually  complete  and  the  hind  wings  with  normal  venation .  .  93 

93.  Maxillary  and  labial  palpi  enormously  lengthened,  the  last  joint 

nearly  as  long  as  the  antennae;  slender,  depressed  species  with 
the  elytra  extending  to  the  middle  of  the  abdomen  (female). 
(Telegeusis,  N.  Am.)   TELEGEUSID-ffi 
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Maxillary  and  labial  palpi  normal;  elytra  usually  complete.  Fe- 
male usually  larviform.  (Drilus,  Halacogaster,  palsearc.; 
Selasius,  ethiop.;  Phrixothrix,  neotrop.;  Karumia,  Persia; 
Drilocephalus,  neotrop.).    (Including  KARUMIIDJE). 

DRILIDffi 

94.  Head  more  or  less  completely  covered  by  the  prothorax;  episterna 

of  metathorax  not  sinuate  on  the  inner  side.  (Luciola,  wide- 
spr.;  Lucidota,  Photinus,  Photuris,  Am.;  Lampyris,  pal- 
searc, ethiop.;  Lamprocera,  neotrop.;  Rhagophthalmus, 
As.).  (Including  RHAGOPHTHALMIDM)..  .  LAMPYRIDffi 
Head  not  at  all  covered  by  the  prothorax;  episterna  of  metathorax 
sinuate  on  the  inner  side;  antenna?  of  male  sometimes  flabel- 
late.  (Cantharis  (=  Telephones),  widespr.;  Podabrus,  holarc; 
Chauliognathus,  Am.).  (Including  PHENGODIDM)  (TEL- 
EPEORIDM)    CANTHARIDffi 

95.  Tarsi  four-jointed  on  all  pairs  of  legs  (front  ones  three-jointed  in 

males  of  some  Mycetophagidse) 96 

Tarsi  with  three  joints  or  less 109 

96.  Wings  fringed  with  long  hairs;  very  small,  highly  convex  beetles.  .97 
Wings  not  fringed 99 

97.  Hind  coxse  in  contact,  with  plates  at  least  partially  covering  the 

femora    CLAMBIDiE 

Hind  coxse  distant,  transverse,  not  laminate 98 

98.  Third  joint  of  tarsi  small,  concealed  in  the  bilobed  second  joint. 

(Sacium,  cosmop.;  Corylophus,  Orthoperus,  holarc;  Ar- 
throlips,  widespr.).  (COR  YLOPHIDM,  CL  YPEASTERIDM) 

ORTHOPERIDtfl 

First  three  joints  of  tarsi  subequal,  each  bilobed.     (Phaenoce- 

phalus,  Japan)  PH.ffiNOCEPHALID.ffi 

99.  Abdominal  sternites  all  free  and  movable 100 

Sternites  one  to  four  firmly  united,  immovable 107 

100.  First  tarsal  joint  greatly  dilated,  overlapping  the  very  minute 

second  and  third  joints  and  a  part  of  the  long  fourth  joint; 
minute  elongate  beetles  with  costate  elytra.  (Fig.  836).  (Mon- 
(fedus  (  =  Adimerus),  neotrop.).    (AD  I  ME  RID  jE). 

MONOEDID-ffi 
First  tarsal  joint  not  thus  dilated 101 

101.  Front  coxse  transverse;  minute  fungus-beetles  (Cybocephalus, 

widespr.).    (See  couplet  118). 

Tribe  Cybocephalini  of  the  NITIDULID.ffi 
Front  coxse  not  transverse 102 
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102.  Front  coxae  globose 103 

Front  coxse  oval.   (If  conical,  cf.  Corynetidae,  couplet  81).  .  .  105 

103.  Tarsi  slender,  third  joint  distinct,  but  shorter  than  the  second; 

very  small  species.  (If  the  cheeks  bear  projections,  see  Sil- 
vanidae,  couplet  52;  or  Cucujidae,  couplet  52,  if  the  body  is 
greatly  flattened).    (Fig.   817).     (Mycetsfea,   holarc,   ethiop.; 

Rhanis,  nearc;  Liesthes,  paleearc.) MYCET.ffiID.ffi 

Tarsi  more  or  less  dilated  and  spongy  beneath;  more  or  less 
elongate  beetles  with  hard  body  and  strongly  clubbed  antennae; 
usually  moderate-sized  or  large  species 104 

104.  Front  coxal  cavities  closed;  metathoracic  epimera  separated  by 

a  distinct  suture;  body  elongate  oval.  (Triplax,  widespr.; 
Erotylus,  .ffigithus,  Brachysphsfenus,  Mycotretus,  neo- 
trop.;  Tritoma,  holarc;  Cyrtomorphus,  Indomal.). 

EROTYLIDffi 

Front  coxal  cavities  open;  metathoracic  epimera  not  separated; 

body  elongate,  slender.  (Fig.  834).  (Languria,  Acropter6xys, 

Am.;  Adanastus,  palsearc.,  Indomal.;  Doubledaya,  Indomal.). 

LANGURIIDffi 

105.  Front  coxae  almost  in  contact,  prosternum  more  or  less  mem- 

branous, not  visible  between  them;  antennae  nine-jointed;  small, 
convex,  roughly  sculptured  beetles.    (Georyssus,  widespr.). 

GEORYSSIDffi 
Front  coxse  well  separated  by  the  horny  prosternum 106 

106.  Head  more  or  less  concealed  by  the  projecting  prothorax;  last 

joint  of  tarsi  usually  very  long;  body  cylindrical.  (Cis,  cosmop. ; 
Ennearthron,  Hendecatomus,  holarc;  Rhopalodontus, 
palsearc;  Orophius,  palaearc,  Austr.).    (CIOIDJE,  CISID^E). 

ClIDM 

Head  free,  not  covered  by  the  prothorax;  body  oval,  depressed, 

pubescent.     (Litargus,    widespr.;    Mycetophagus,  holarc). 

(TRITOMIDjE) MYCETOPHAGIDffi 

107.  Antennae  thickened,  with  a  two-  or  three-jointed  club;  tibiae 

simple,  not  dilated  or  spinose;  not  aquatic 108 

Antennae  with  a  large  serrate,  seven-jointed  club  (Fig.  812) ;  front 
and  middle  tibiae  dilated  and  armed  with  rows  of  spines;  small, 
subaquatic  beetles.  (Heterocerus,  cosmop.;  Litorimus,  Mi- 
cillus,  palsearc.)   HETEROCERIDffi 

108.  Antennae  inserted  under  a  distinct  frontal  ridge;  front  coxae  dis- 

tant from  the  mesosternum.  (Colydium,  Auldnium,  Cerylon, 
widespr.)   COLYDIIDffi 
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Antennae  inserted  on  the  front;  front  coxae  inclosed  behind  by  the 
mesosternum.  (Murmidius,  Bothrideres,  Mych6cerus, 
holarc.).    (Including  BOTHRIDERID&)  .  .  MURMIDIID2E 

Tarsi  three-jointed 110 

Tarsi  with  less  than  three  joints 119 


840, 


841, 


Figs.  837-845.    Coleoptera 

837.  Cylindrosella  (Fouts). 

838.  Epilachna,  head  from  above  (Silvestri)  Coccinellidae. 

839.  Prosternum  of  beetle,  showing  coxal  cavities  separated  and  closed  behind 

(Wickham) . 

840.  Prosternum  of  beetle,  showing  coxal  cavities  separated  and  open  behind 

(Wickham). 

841.  Prosternum  of  beetle,  showing  coxal  cavities  confluent  and  open  behind 

(Wickham). 

842.  Epilachna,  head  from  below  (Silvestri)  Coccinellidae. 

843.  Epilachna,  hind  leg  (Silvestri)  Coccinellidae. 

844.  Coccinella.  Coccinellidae. 

845.  Tenebrio  (Girault)  Tenebrionidse. 


110.  Wings  fringed  with  long  hairs Ill 

Wings  not  fringed,  or  at  most  with  a  short  fringe 113 

111.  Abdomen  with  only  three  sternites.   Very  small,  highly  convex 

beetles.     (Spheerius,  holarc.) SPH.ffiRilD.ffi 

Abdomen  with  six  or  seven  sternites 112 

112.  Antenna?  slender,  nine-  to  eleven-jointed,  with  whorls  of  long 

hairs;  very  minute,  shining  beetles,  usually  found  on  foliage. 
(Ptilium,  Trichopteryx,  Ptinella,  Acrotrichis,  palmare; 
Am.;  Limulodes,  Am.).    {TRICHOPTERYGIDM). 

PTILIILVE 
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Antennae  short,  eight-jointed,  thickened  apieally;  very  small, 
ovate,  aquatic  beetles.    (Hydroscapha,  holarc). 

HYDROSCAPHID-ffi 

113.  Second  joint  of  tarsi  dilated;  the  third  joint  consisting  really  of 

two  joints,  the  small,  true  third  joint  being  fused  with  the  base 

of  the  last  joint,  which  thus  appears  as  the  third 114 

Second  tarsal  joint  not  dilated 115 

114.  Tarsal  claws  usually  dilated  or  toothed  at  the  base;  first  sternite 

with  curved  coxal  lines;  mesothoracic  epimeron  triangular; 
small,  rounded,  convex  usually  brightly  spotted  beetles.  "Lady- 
birds." A  large  widespread  family.  (Coccinella,  Chilocoris, 
Hippodamia,  Scymnus,  Adalia,  Hyperaspis,  Megilla, 
Anatis,  Epilachna).    (Figs.  838,  842,  843,  844).    (Including 

CERASOMMATIDIIDM) COCCINELLID^ 

Tarsal  claws  simple;  first  sternite  without  coxal  lines;  meso- 
thoracic epimeron  quadrangular;  small  oblong  or  oval  beetles, 
often  with  a  striking  color  pattern,  usually  living  in  fungi. 
(Endomychus,  widespr.;  Lycoperdina,  holarc;  Aphorista, 
nearc;  Epipocus,  Rhymbus,  Am.;  Amphix,  neotrop.; 
Sphaerosoma,  palmare.;  Amphisternus,  Indomal.). 

ENDOMYCHIDtfl 

115.  Elytra  entire 116 

Elytra  truncate,  exposing  the  last  abdominal  segment 118 

116.  Body  broadly  oval,  convex;  pro  thorax  much  widened  behind; 

first  three  tergites  more  or  less  connate;  very  small  beetles. 
(Aphaenocephalus,  As.;  Discoloma  (=  Notiophygus),  neo- 
trop.,   Afr.).     (APHjENOCEPHALID^,     PSEUDOCORY- 

LOPHIDA,    XOTIOPHYGWM)   DISCOLOMIDJE 

Bodv  more  elongate,  the  prothorax  narrower,  not  widened  be- 
hind   117 

117.  Abdominal  sternites  all  free;  wings  with  a  short  fringe  of  hairs 

(Fig.  808).  (Corticaria,  widespr. ;  Melanophthalma,  cosmop.; 
Latridius,  Cartocere,  holarc;  Enicmus,  holarc,  Austr.). 

LATHRIDIIDJE 

a.  Last  three  or  four  joints  of  the  antenna?  separately  thickened, 

spindle-shaped,  and  set  with  long  curved  hairs.  DAS  YCERINiE 
Antenna?  without  long  hairs  at  apex b 

b.  Anterior  coxal  cavities  closed  behind .c 

Anterior  coxal  cavities  open  behind.  .    HOLOPARAMECiNiE 

c.  Anterior  coxae  separate;  head  longer  before  the  eyes;  elvtra  often 

carinate LATHRIDIIN-ffi 
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Anterior  coxae  contiguous;  head  shorter  before  the  eyes;  elytra 
never  carinate CORTICARIIN^l 

Basal  three  sternites  connate.    (See  couplet  108). 

A  few  COLYDIIDiE 

118.  Front  coxae  subtrans verse;  maxillae  with  a  single  lobe. 

Tribe  Smicriptini  of  the  NITIDULID^S 

Front  coxae  small,  rounded;  maxillae  bilobed;  small  flattened  bark 

beetles MONOTOMIDiE 

119.  Tarsi  two-jointed;  antennae  eleven-jointed;   metasternum  very 

long;  very  small,  elongate  beetles,  with  the  elytra  oval.  ( Jacob- 

sonium,  Sumatra) JACOBSONIID-ffi 

Tarsi  consisting  of  a  single  joint:  antennae  four-jointed;  meta- 
sternum not  greatly  elongated;  very  small,  broad  species. 
(Cyathocerus,  neotrop.).  (If  both  elytra  and  wings  are  want- 
ing and  body  larviform,  see  couplet  198)  .  .  CYATHOCERID.ffi 

120.  Frontal  coxal  cavities  closed  behind  (Fig.  839) 121 

Frontal  coxal  cavities  open  behind  (Fig.  840) 130 

121.  Tarsal  claws  simple 122 

Tarsal  claws  pectinate;  usually  elongate,  convex,  rather   soft 

bodied  and  often  thinly  silky-pubescent  beetles  of  small  or 
moderate  size;  prothorax  widened  behind.  (Allecula,  cosmop. ; 
Hymenorus,  palaearc,  Am.;  Cistela,  widespr.;  Cteniopus, 
palaeare.;Loph6poda,Am.).   (ALLECULID&)    CISTELIDiE 

122.  Ventral  segments  (abdominal  sternites)  all  freely  movable.    (If 

the  mesosternum  is  carinate,   compare  some  rare  Silphidae, 

couplet  84) 123 

First  two  to  four  ventral  segments  more  closely  joined  together, 
more  or  less  fused  or  immovable 127 

123.  Antennae  11-jointed 124 

Antennae  10-jointed 126 

124.  Prothorax    cylindrical;    small,    soft-bodied    beetles    with   long, 

slender  antennae  and  protruding  eyes;  elytra  not  completely 

covering  the  abdomen.    (Petria,  palaearc.)   ....   PETRIIDiE 

Prothorax  not  cylindrical.  .■> 125 

125.  Prothorax  quadrate,  not  wider  than  the  head;  narrow-bodied 

beetles.  (If  body  is  greatly  flattened,  compare  males  of  some 
Cucujidae,  couplet  52,  and  Silvanidae,  couplet  52).  (Elacatis 
(  =  0thnius),  widespr.;  Ababa,  nearc).    (OTHNIIDAL). 

ELACATIDtfJ 

Prothorax  greatly  expanded  at  the  sides,  much  wider  than  the 

head.    (Nilio,  neotrop.) NILIONID.ffi 
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126.  Elytra    entire;    small    convex    beetles.     (Sphindus,    holarc.). 

SPHINDID^l 

Elytra  truncate,  exposing  the  pygidium;  small,  flattened  beetles. 

(See  couplet  36) Males  of  RHIZOPHAGID.® 

127.  Five  ventral  segments 128 

Six  ventral  segments,  the  first  two  immovably  united;  small  black 

beetles.  (Eurystethus  (  =  jEgialites),  nearc,  Cali.  to  Alaska, 
Persia).   (JEGIALITIDjE) EURYSTETHID-ffi 

128.  Penultimate  joint  of  tarsi  spongy  pubescent  beneath;  front  coxae 

prominent;  slender,  elongate,  usually  hairy,  soft-bodied  species, 
sometimes  of  metallic  color.  (Lagria,  widespr.;  Arthromacra, 
holarc;  Statira,  Am.;  Nemostira,  Air.,  Indomal.). 

LAGRIIDiE 

Penultimate  joint  of  tarsi  not  spongy  pubescent  beneath;  front 

coxae  short,  not  projecting  from  the  cavities 129 

129.  Antennae  filiform  or  gradually  clavate,  the  joints  usually  more  or 

less  bead-like,  not  concealed  under  the  sides  of  the  head ;  beetles 
of  variable  form,  oval,  elongate,  or  even  pedunculate;  usually 
hard-bodied,  black  or  dark  colored;  moderate,  large  or  small 
species.  (Figs.  845,  846).  A  very  large  and  widely  distributed 
family.  (Tenebrio,  Strongylium,  Helops,  Blaps,  Asida, 
Bolitophagus,  Diaperis,  Eleodes,  Epitragus,  Nyctobates, 
Platydema,  Zopherus,  Tentyria,  Tribolium,  Meracantha) . 
(Including  HELOPID^,  OP  AT  RID  JE,  PIMELIIDM,  BL  AR- 
ID M,  DIAPERIDJE)  TENEBRIONIDJE 

Antenna?  strongly  clavate,  more  or  less  completely  concealed  be- 
neath the  sides  of  the  head,  with  large  two-jointed  club,  genicu- 
late at  the  base,  with  the  first  joint  very  long;  middle  tarsi  some- 
times four-jointed,  very  small,  oval,  flattened  beetles  living  in 
ants'  nests.  (Cossyph6des,  Cossyphodites,  ethiop.;  Cossy- 
phodinus,  India) COSSYPHODID.ffi 

130.  Antennae  geniculate;  elytra  truncate  behind,  exposing  two  ab- 

dominal tergites;  small,  oval,  hard-bodied  species.    (Acritus, 

widespr.).   (See  couplet  46) A  few  HISTERID.ffi 

Antenna?  not  geniculate 131 

131.  Head  not  strongly  or  suddenly  narrowed  or  constricted  behind 

the  eyes;  tarsal  claws  simple  or  cleft 132 

Head  strongly  and  suddenly  constricted  behind  the  eyes;  if  more 
gradually  narrowed,  the  tarsal  claws  are  pectinate 138 

132.  Middle  coxae  not  noticeably  prominent 133 

Middle  coxae  very  prominent,  contiguous;  prothorax  without 
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lateral  margin;  penultimate  joint  of  tarsi  dilated  and  with  a 
dense  brush  of  hairs  beneath;  slender,  soft-bodied  species. 
(Nacerda,  Asclera,  Sessinia,  widespr.;  Calopus,  Xanthro- 
chroa,  holarc.;  Oxacis,  Am.;  (Edemera,  palaearc.). 

CEDEMERID.dE 

Antennae  received  in  grooves  on  the  underside  of  the  pro  thorax; 

small,  oval,  flattened  beetles  with  the  head  partly  concealed 


Figs.  846-853. 


Coleoptera 


846. 
847. 
848. 
849. 
850. 


Eleodes  (Hyslop)  Tenebrionidae. 
Phyllophaga  (Forbes)  Melolonthidse. 
Mordellistena.   Mordellidae. 
Epicauta  (Bruner)  Meloidse. 
Goliathus  (Westwood)  Cetoniidse. 


in    the   prothorax;   legs   retractile.     (Monomma,    widespr.). 

{MONOMMIDM)  MONOMMATID^S 

Antennae  free,  not  received  in  grooves 134 

134.  Prothorax  with  a  sharp  lateral  margin 135 

Prothorax  not  marginal    laterally,    narrowed  behind,  its    disk 

without  impressions.   (Mycterus,  Sphseristes  (  =  Salpingus), 
Lissoderma,   widespr.;   Pytho,  holarc).     {SALPlNGIBM). 

PYTHID.E 

135.  Epimera  of  mesothorax  not  reaching  the  coxae,  the  coxal  cavities 

entirely  surrounded  by  the  sterna  (males  of  a  few  genera).    (See 

couplet  54) CRYPTOPHAGID.ffi,  part 

Epimera  of  mesothorax  attaining  the  coxae 136 

136.  Metasternum  long;  epimera  of  metathorax  visible 137 
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Metasternum  quadrate,  epimera  of  metathorax  covered.  (Males 
of  a  number  of  genera  (see  couplet  52)   .  .   CUCUJIDiE,  part 

137.  Prothorax  widened  toward  the  base,  its  disk  with  basal  impres- 

sions; tarsal  claws  sometimes  cleft  or  appendiculate;  elongate  or 
broadly  oval  species.  (Orchesia,  Phloeotryia,  Serropalpus. 
widespr.;  Tetratoma,  Hallomenus,  Melandrya,  Osphya, 
holarc;  Penthe,  palaearc.,  Indomal.).   {SERROPALPIDM). 

MELANDRYIDfll 
Prothorax  narrowed  behind  and  in  front,  the  sides  rounded  or 
toothed;  without  basal  impressions;  tarsal  claws  simple;  man- 
dibles very  large  and  powerful,  porrect.    Very  large,  elongate 
beetles.   (Trictenotoma,  Ind.,  E.  Ind.;  Autocrates,  So.  As.). 

TRICTENOTOMID^ 

138.  Head  prolonged  behind  and  gradually  narrowed;  prothorax  not 

margined  at  the  sides,  as  wide  as  the  elytra  at  base;  tarsal 
claws  pectinate,  with  a  large  appendage  at  base;  medium-sized 
slender    beetles.     (Cephaloon,    holarc;    Typitium,    nearc; 

Sponidium,  palaearc) CEFHALQIDiE 

Head  suddenly  narrowed  behind 139 

139.  Prothorax  with  a  sharp  lateral  margin 140 

Prothorax  rounded  on  the  sides,  without  a  sharp  lateral  mar- 
gin   142 

140.  Antennae  filiform 141 

Antennae  pectinate  (male)  or  subserrate  (female);  tarsal  claws 

serrate  or  toothed;  elytra  covering  the  abdomen.  (Evaniocera, 
palaearc,  Austr.;  Pelecotoma,  holarc). 

Tribe  Evaniocerini  of  RHIPIPHORID^I 

141.  Hind  coxae  moderate  or  large,  flattened;  front  coxae  without 

trochantin;  head  placed  vertically  against  the  thorax;  tarsal 
claws  simple,  or  cleft  and  pectinate;  body  usually  conically 
narrowed  behind,  the  abdomen  often  prolonged  and  pointed  at 
tip;  small  pubescent  beetles.  (Fig.  848).  (Mordella,  Mordel- 
listena,    Anaspis,    cosmop.;    Tomoxia,    widespr.;    Tolida, 

palaearc.)  MORDELLID.ffi 

Hind  coxae  transverse;  front  coxae  with  trochantin;  body  not 
greatly  narrowed  behind;  tarsal  claws  simple.  (Scraptia,  cos- 
mop.;  Trotommidea,  Trotomma,  palaearc;  Evalces,  neo- 
trop.) SCRAPTIIDiE 

142.  Base  of  prothorax  narrower  than  the  elytra 143 

Base  of  prothorax  as  wide  as  the  elytra;  body  broad,  much 

narrowed  behind;  elytra  usually  shortened  and  narrowed  be- 
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hind;  antennae  pectinate  in  the  male,  often  serrate  in  the  female. 
Females  sometimes  much  degenerate  or  even  larviform.  (Pele- 
cotomoides,  Rhipidius,  widespr.;  Macrosiagon,  cosmop.; 
Rhipiphorus,  holarc.;  Myodites,  neotrop.). 

RHIPIPHORID^! 

143.  Hind   coxae   transverse,    not    prominent;    tarsal   claws   usually 

simple 144 

Hind  coxae  large  and  prominent 146 

144.  Eyes  more  or  less  emarginate;  hind  coxae  contiguous  or  nearly 

so 145 

Eyes  elliptical,  entire,  rather  coarsely  granulated;  hind  coxae 
usually  well  separated.  (Anthicus,  Tomoderus,  cosmop.; 
Notoxus,  Formicdmus,  Endomia,  widespr.;  Lemodes, 
Austr.)   ANTHICID^J 

145.  Head  constricted  far  behind  the  finely  granulated  eyes.    (Ma- 

cratria,  cosmop.;  Pedilus  (  =  Corphyra),  Stereopalpus,  hol- 
arc.)      PEDILIDJE 

Head  constricted  just  behind  the  coarsely  granulated  eyes;  tarsi 
apparently  with  4,  4,  3  joints,  as  the  penultimate  joint  is  ex- 
tremely minute;  first  two  ventral  segments  immovably  united. 
(Hylophilus  (=Euglenes,  =Aderus),  cosmop.;  Syzeton, 
Austr.).    (XYLOPMLIDM,  EUGLENID&,  ADERIDM). 

HYLOPHILID^I 

146.  Tarsal  claws  simple;  head  horizontal;  antennae  serrate,  often 

pectinate  in  the  male  (Fig.  797) ;  body  flattened ;  moderate-sized 
beetles.  (Dendroides,  Schizotus,  holarc;  Pyrochroa,  pal- 
aearc;  Pseudopyrochroa,  palaearc,  Indomal.). 

PYROCHROIDtf! 
Tarsal  claws  toothed  or  cleft ;  head  deflexed,  with  the  front  verti- 
cal; elytra  sometimes  shortened;  body  plump,  usually  more 
or  less  cylindrical;  moderate  or  large  beetles  (Fig.  849).  Blister 
beetles.  (Epicauta,  Lytta  (=Cdntharis),  Meloe,  Nemo- 
gnatha,  Cissites,  widespr.;  Zonites,  cosmop.;  Macrobasis, 
Am.;  Hornia,  nearc).    (CANTHARIDM,  LYTTIDM). 

MEL  01 D^] 

147.  Submentum  pedunculate;  i.e.  the  mentum  supported  at  its  base 

by  a  narrow  portion  or  peduncle;  antennae  eleven-jointed,  ser- 
rate, rarely  pectinate;  head  prolonged  into  a  broad  muzzle; 
antennae  and  body  usually  pubescent;  elytra  shortened,  expos- 
ing the  pygidium.  (Fig.  853).  Pea  and  bean  weevils.  (Mylabris 
(=Bruchus,  =Laria),  cosmop.;  Spermophagus,  Pachymerus, 
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widespr.;    Pseudopachymerus,    neotrop.).      (BRUCHIDJZ, 
LARIIDM) MYLABRID-ffi 

Submentum  not  pedunculate;  head  not  prolonged  into  a  broad 
beak;  antennse  rarely  distinctly  serrate,  occasionally  with  more 
than  eleven  joints,  usually  filiform  or  moderately  thickened  to- 
ward apex 148 


853 


852 

Figs.  851-853.    Coleoptera 


851.  Elaphidion  (Forbes)  Cerambycidse. 

852.  Acanthophorus  (Gahan)  Prionidse. 

853.  Mylabris  (Felt)  Mylabridae. 


148.  Antennse  usually  long  or  greatly  developed,  frequently  inserted 

on  frontal  prominences ;  front  often  vertical,  large  and  quadrate; 
pronotum  rarely  margined;  tibial  spurs  well  developed;  usually 
rather  large,  elongate  or  oblong  beetles  with  parallel  sides  and 

pubescent  upper  surface.  Longicorns 149 

Antennee  moderate  or  short,  not  inserted  on  frontal  prominences; 
front  small,  oblique,  sometimes  greatly  inflexed;  prothorax 
most  frequently  margined;  tibial  spurs  usually  wanting;  small 
or  of  moderate  size;  body  usually  glabrous  above  and  often 
very  brightly  colored  or  metallic;  rather  oval  in  form.  Leaf- 
beetles  151 

149.  Prothorax  sharply  margined  at  the  sides  which  commonly  bear 

teeth  or  spines;  labrum  connate;  front  coxae  strongly  transverse; 
inner  lobe  of  maxillae  very  small  or  obsolete;  large  or  very 
large,  considerably  flattened,  usually  brown  or  black  beetles. 
(Fig.  852).    (Pridnus,  holarc;  Macrotoma,  widespr.;  Mallo- 
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don,  Orthosdma,  Am.;  Derancistrus,  Pyrodes,  neotrop.). 

PRIONID-ffi 

Pro  thorax  very  rarely  margined  at  the  sides;  labrum  free;  front 
coxae  rounded,  rarely  strongly  transverse;  inner  lobe  of  max- 
illae more  or  less  well  developed;  antennae  never  pubescent.  .  150 

150.  Front  tibia?  obliquely  grooved  on  the  inner  side ;  front  coxae  never 

transverse;  last  joint  of  palpi  usually  pointed.  (Fig.  791). 
(Monochamus,  Oberea,  widespr.;  Saperda,  holarc;  Dorca- 
dion,  palsearc;  Oncideres,  Am.;  Tetraopes,  nearc;  Bato- 
cera,  Afr.,Austr.;  Tragocephala,  Afr.;  Platyomopsis,  Austr.). 

(Including  BATOCERIDjE) LAMIID^ 

Front  tibiae  not  grooved;  last  joint  of  palpi  never  acute  at  tip; 
antennae  pubescent.  (Fig.  851).  (Leptura,  Callichrdma,  Xy- 
lotrechus,  widespr.;  Acmseops,  Strangalia,  Phymatodes, 
Rhagium,  Leptura,  holarc;  Eburia,  Elaphidion,  Cyllene, 
Am.) CERAMBYCID-ffi 

151.  Mouth  placed  anteriorly,   the  front  normal;  head  porrect  or 

vertical 152 

Mouth  inferior,  the  anterior  part  of  the  front  prominent,  so  that 
the  mouth  is  confined  to  the  underside  of  the  head  and  is  small, 
hidden  or  nearly  so 164 

152.  Antennae  widely  separated  at  the  base;  elytra  of  hard  texture.  153 
Antennae  generally  closely  approximate  at  base,  not  widely  sep- 
arated; elytra  more  or  less  soft  in  texture 163 

153.  Intermediate  abdominal  sternites  not  narrowed  medially,  the 

pygidium  not  exposed  behind  the  elytra 154 

Intermediate  abdominal  sternites  narrowed  medially,  the  pygi- 
dium usually  exposed,  declivous 158 

154.  Prothorax  rounded  on  the  sides,  without  distinct  lateral  margin; 

head  produced,  the  eyes  pro minent;prosternum  very  narrow.  155 
Prothorax  with  a  distinct  lateral  margin  (if  rarely  not  margined, 
the  antennae  are  usually  short,  with  the  terminal  joints  trans- 
verse and  more  or  less  serrate) ;  head  not  produced,  the  eyes 
not  prominent;  presternum  broad.  (If  antennae  are  strongly 
clavate,  compare  a  few  Erotylidae,  couplet  104) 161 

155.  Antennae  not  separated  by  the  entire  front  of  the  head 156 

Antennae  separated  by  the  entire  front  of  the  head 157 

156.  Presternum  very  narrow,  not  distinct;  body  beneath  clothed  with 

dense  silvery  pubescence;  first  sternite  as  long  as  the  others 
united;  elongate,  more  or  less  metallic,  semiaquatic  beetles. 
(Donacia,  widespr.;  Haemonia,  Plateumaris,  holarc). 

DONACIID-ffi 
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Presternum  distinct;  body  beneath  not  thus  densely  pubescent; 
first  sternite  shorter;  less  elongate  beetles,  not  aquatic.  (Mega- 
scelis,   Ateledera,   neotrop.)    MEGASCELID^E 

Hind  femora  greatly  thickened,  their  tibise  curved;  brilliantly 
metallic  species  of  moderately  large  size.  (Fig.  855).  (Sagra, 
old  world  tropics) SAGRIDjE 


858 


Figs.  854-859.    Coleoptera 

854.  Crioceris  (Jacoby)  Crioceridse. 

855.  Sagra,  hind  leg  (Jacoby)  Sagridae. 

856.  Hispella  (Fletcher)  Hispidse. 

857.  Fidia  (Johnson  and  Hammar)  EumolpidaB. 

858.  Diabrotica  (Chittenden)  Galerucidse. 

859.  Cassida  (Jones)  Cassidida?. 


158. 


Hind  femora  only  slightly  incrassated;  much  smaller  and  less 
brilliant  insects,  rarely  metallic.  (Fig.  854).  (Criocerus,  Lema, 
cosmop.;  Sigrisma,  ethiop.;  Orsodacne,  widespr.).  (Includ- 
ing ORSODACNIDM) CRIOCERID.ffi 

Antennae  short,  the  joints  serrate 159 

Antenna?  long  and  generally  filiform,  never  serrate,  although 
sometimes  shorter  with  the  terminal  joints  thickened;  small,  cy- 
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lindrical  beetles  of  compact  shape,  with  the  head  flat,  perpen- 
dicular and  invisible  from  above.  (Cryptocephalus,  cosmop. ; 
Pachybrachys,  cosmop.,  mainly  Am.;  Dioryctus,  Indomal.; 
Coenobius,  As.,  Afr. ;  Monachus,  neotrop.;  Bassareus, 
nearc.) CRYPTOCEPHALID^J 

159.  Prothorax  without  grooves  for  the  reception  of  the  antennae; 

elytra  not  tuberculate 160 

Prothorax  with  grooves  on  the  flanks  for  the  reception  of  the 
antennae;  elytra  tuberculate;  body  subquadrate  or  somewhat 
elongate;  head  flat,  deeply  inserted  in  the  prothorax,  invisible 
from  above.  (Chlamys,  Exema,  widespr.).  {FILCIDACWM) 

CHLAMYDID-ffi 

160.  Apical  joint  of  maxillary  palpi  pointed;  hind  femora  with  one 

or  two  teeth;  last  joint  of  tarsi  and  claws  very  long;  body 
elongate,  the  head  not  concealed.  (Megalopus,  neotrop.; 
Mastostethus,    neotrop.;    Temnaspis,     Colobaspis,    Afr., 

Indomal.)    MEGALOPODIDJE 

Apical  joint  of  maxillary  palpi  more  or  less  truncate;  hind  femora 
without  teeth;  claw  joint  normal;  elongate,  more  or  less  cylin- 
drical species  with  the  head  deflexed  or  perpendicular;  elytra 
generally  covering  the  pygidium.  (Clytra,  Euras.,  Afr.;  Gyn- 
androphthalma, widespr.;  Cyaniris, widespr.;  JEthomorpha. 
Afr.,  Indo-Austr.;  Aspidolopha,  Indomal.;  Coscinoptera, 
nearc;  Babia,  Am.) CLYTRID.ffi 

161.  Third    joint    of    tarsi    deeply    bilobed;    front    coxae    usually 

rounded 162 

Third  tarsal  joint  entire,  not  bilobed;  front  coxae  transverse; 
body  oval,  convex;  antennae  moderately  thickened  toward 
apex.  (Fig.  790).  (Chrysomela,  Plagiodera,  widespr.;  Phy- 
todecta,  Phyllodecta,  holarc;  Leptinotarsa  (L.  decemlineata, 
Colorado  potato-beetle),  Polyspila,  Am.;  Timarcha,  palaearc; 
Pyrgo,  Austr.) CHRYSOMELIDiE 

162.  Prothorax  as  wide  as  the  elytra  at  base;  legs  compressed;  femora 

with  grooves  into  which  jthe  tibiae  can  be  placed;  metasternum 
and  abdomen  grooved  for  the  reception  of  the  femora;  short, 
very  convex  beetles,  often  brilliantly  metallic.  (Lamprosdma, 
neotrop.,  As.;  Lycnophanes,  neotrop.,  ethiop.). 

LAMPROSOMATID.® 
Prothorax  generally  narrower  than  the  elytra;  legs  not  com- 
pressed; abdomen  not  grooved  for  the  reception  of  the  femora; 
more  or  less  oblong,  convex  beetles.    (Fig.  857).    (Fidia,  Co- 
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laspis,  Am.;  Chrysochus,  Adoxus,  holarc;  Chrysolampra, 
As.;  Nodostoma,  Indomal.;  Colasposoma,  Air.,  Indomal.; 
Tricliona,  Indomal.;  Corynddes,  Afr.,  Indomal.;  Paria, 
Am.,  As.;  Nodonota,  Am.,  Austr.) EUMOLPID^J 

163.  Hind  femora  slender,  adapted  for  walking;  tibiae  usually  sub- 

cylindrical;  tarsi  slender,  not  retractile.  (Fig.  858).  (Luperus, 
Galerucella,  cosmop.;  Galeruca,  holarc;  Monoxia,  Cero- 

toma,  Diabrdtica,  Trirhabda,  Am.) GALERUCID.ffi 

Hind  femora  greatly  thickened,  adapted  for  leaping;  tibiae  fre- 
quently sulcate  externally,  the  tarsi  retractile.  (Altica  (=  Hdl- 
tica)).    (HALTICIDM) ALTICID.ffi 

164.  Head  free,  not  retracted  beneath  the  prothorax;  body  usually 

spinose,  narrowed  in  front,  broad  and  truncate  behind.  (Fig. 
856).  (Hispa,  Afr.,  As. ;  Chalepus,  Am. ;  Cephalolia,  neotrop. ; 
Cephalodonta,  neotrop.;  Gonophora,  Callispa,  Dactylispa, 

Afr.,  As.) HISPID.® 

Head  concealed  under  the  prothorax,  which  with  the  elytra,  is 
widely  margined;  body  oval  or  nearly  circular  in  outline.  (Fig. 
859).  (Cassida,  Coptocycla,  widespr.;  Chelymorpha,  Am.; 
Hoplionota,  ethiop.,  Indo-Austr.;  Pseudomesophalia,  neo- 
trop.; Aspidomorpha,  Afr.,  Indo-Austr.) CASSIDIDjE 

165.  Tarsi  apparently  three-jointed,  with  the  second  joint  lobed.  (Fig. 

877).  (AGLYCYDEROIDEA) 166 

Tarsi  apparently  four-jointed,  with  the  third  joint  lobed.  . .  .  167 

166.  Head  without  a  distinct  beak  in  either  sex,  wider  than  the  ante- 

rior part  of  the  pronotum;  prothorax  subquadrate,  the  sides 
straight  and  the  pleurae  clearly  separated  from  the  notum. 
(Fig.  877).    (Aglycyderes,  Canary  Isl.,  New  Zealand,  New 

Caledonia)     AGLYCYDERIDJE 

Beak  in  female  well  developed;  in  male  rarely  attaining  a  length 
greater  than  its  width ;  head  narrower  than  the  anterior  part  of 
the  pronotum;  prothorax  oval,  the  sides  bulging  outwards  and 
the  pleurae  indistinctly  separated  from  the  notum.  (Fig.  872). 
(Proterhinus,  Hawaii)  PROTERHINID.® 

167.  Rostrum  or  beak  extremely  short  and  broad,  scarcely  developed; 

tibiae  with  a  series  of  teeth  externally  or  the  front  ones  produced 
into  a  stout  curved  process  at  tip;  antennae  short  with  a  broad 
club ;  small  oval  or  cylindrical  beetles.  (SCOLYTOIDEA) .  .  168 
Beak  of  variable  length,  usually  at  least  broader  than  long, 
tibiae  simple,  without  teeth  externally  or  process  at  tip;  an- 
tennae clubbed  or  not.  (CURCULIONOIDEA) 172 
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168.   First  joint  of  anterior  tarsi  shorter  than  the  second,  third  and 
fourth  together  (Fig.  871);  eyes  oval,  emarginate  or  divided; 

head  narrower  than  the  pro  thorax.   (Fig.  864) 170 

First  joint  of  anterior  tarsi  very  long  (Fig.  875),  longer  than  the 
second,  third  and  fourth  together;  head  broader  than  prothorax; 
eyes  rounded  (Fig.  865) 169 


861 


Figs.  860-865.     Coleoptera 

860.  Pityogenes,  front  leg  (Felt)  Ipidse. 

861.  Dendroctonus  (Hopkins)  Ipidae. 

862.  Xyleborus  (Hubbard)  Ipidse. 

863.  Ips,  antenna  (Felt)  Ipidse. 

864.  Hylastes,  dorsal  outline  of  head  and  prothorax  (Felt)  Scolytidse. 

865.  Platypus,  dorsal  outline  of  head  and  prothorax  (Felt)  Platypodidse. 


169.  Third  joint  of  front  tarsi  not  lobed;  anterior  tibiae  with  a  promi- 

nent apical  process  and  with  rugosities  on  the  ventral  area. 
(Figs.  865,  867,  875).  (Platypus,  tropicopol.;  Tesserocerus, 
neotrop.;    Crossotarsus,    Afr.,    Indo-Austr.;    Periommatus, 

Afr.) PLATYPODIDiE 

Third  joint  of  front  tarsi  deeply  lobed;  anterior  tibiae  more 
slender.  (Chapuisia,  neotrop.) CHAPUISIID-ffi 

170.  Front  tibia?  without  a  prominent  process  on  the  outer  apical 

angle.  (Figs.  810,  861,  863,  864,  868,  870,  871).  (Ips,  Pityo- 
phthorus,  Hylesinus,  Hylastes,  cosmop.;  Dendroctonus, 
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Crypturgus,  holarc.;  Micracis,  Am.).  Including  HYLESIN- 

IDjE,  part)   IPIDJE 

Front   tibia?    with   a    prominent   process   on   the  outer  apical 

angle 171 

171.  Front  tibiae  without  prominent  rugosities  on  ventral  area. 
(Figs.  788,  869).  (Scolytus  (=Eccoptogaster),  widespr.;  Scoly- 
topsis,  Camptocerus,  neotrop.).  (Including  HYLESINIDJE, 
pt.)  SCOLYTIDiE 


866 


867 


866. 
867. 
868. 
869. 
870. 


868 


869 

Figs.  866-871.    Coleoptera 

Scolytoplatypus,  front  tibia  (Hopkins)  Scolytoplatypodida?. 
Platypus,  front  tibia  (Platypodidae). 
Erineophilus,  front  tibia  (Felt)  Ipidse. 
Camptocerus,  front  tibia  (Hopkins)  Scolytida?. 
Ips,  front  tibia  (Hopkins)  Ipidae. 


871.   Ips,  tarsus  (Hopkins)  Ipidae. 


172. 


173. 


Front  tibia?  with  prominent  rugosities  on  ventral  area.  (Fig. 
866).    (Scolytoplatypus)  ....  SCOLYTOPLATYPODID-ffi 

Antenna?  not  elbowed,  without  a  distinct  club  although  some- 
times stouter  toward  tip;  first  joint  not  lengthened 173 

Antenna?  straight  or  elbowed,  always  with  a  distinct  club,  the 
first  joint  much  elongated 174 

Antenna?  10-jointed,  the  last  joint  very  elongate.  (Cylas  (C. 
formicarius,  Sweet-potato  weevil),  widespr.;  Myrmacicelus, 
Austr.)   CYLADID-ffi 

Antenna?  11-jointed;  body  very  elongate;  beak  well  developed  at 
least  in  the  female  and  often  remarkably  long  and  thin.    (Fig. 
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874).    (Eupsalis,  Trachelizus,  widespr.;  Brentus,  Rhaphi- 
dorrhynchus,  neotrop.).     {BRENTHWM). .  . .  BRENTIDiE 

174.   Palpi  flexible;  labrum  present 175 

Palpi  rigid;  labrum  wanting CURCULIONID.ffi  l 

a.  Pro  thorax  with  a  distinct  acute  or  carinate  lateral  margin;  an- 

tenna? straight,  not  geniculate b 

Prothorax  without  a  distinct  lateral  margin,  rarely  with  the  weak 
indication  of  one c 

b.  Elytra  short,  exposing  three  dorsal  abdominal  segments;  short, 

stout  species.    (Pterocolus,  Am.) PTEROCOLIN.ffi 

Elytra  completely  covering  the  abdomen.    (Oxycorynus,  neo- 
trop.)     OXYCORYNIN-ffl 

c.  Antennse  straight,  not  received  in  grooves;  club  frequently  with 

separated  joints d 

Antennse  geniculate,  more  or  less  completely  elbowed;  the  beak 
with  grooves  for  the  reception  of  the  scape ;  club  compact .  . .  .  j 

d.  Antennal  club  composed  of  completely  separated  joints e 

Antennse  with  the  joints  closely  united  into  a  compact,  oval  club .  f 

e.  Mandibles  flat,  toothed  on  inner  and  outer  sides,  tibise  with  short 

terminal  spurs;  tarsal  claws  free,  bifid  or  acutelv  toothed. 

RHYNCHITIN-ffi 

Mandibles  stout,  pincers-shaped;  tibial  spurs  forming  two  strong 

hooks;  tarsal  claws  connate  at  base ATTELABINiE 

f .  Trochanters  elongate,  the  femora  attached  to  their  apices  and  thus 

separated  from  the  coxse;  elytra  completely  covering  the  abdo- 
men, concealing  the  pygidium;  beak  porrect,   usually  long; 

small  species.   (Apion,  cosmop.) APIONINiE 

Trochanters  triangular,  the  femora  contiguous  with  the  coxse.  .g 

g.  Tips  of  elytra  leaving  the  pygidium  exposed h 

Tips  of  elytra  completely  covering  the  abdomen.   (Brachycerus, 

palsearc,  ethiop.;  Microcems,  Brotheus,  ethiop.). 

BRACHYCERIN-ffi 

h.  First  joint  of  antennse  no  longer  than  the  second;  beak  short, 
broad;  middle  and  hind  coxse  widely  separated;  hind  legs  very 
long,  fitted  for  grasping;  broad,  short  species.    (Tachygonus, 

Am.) TACHYGONIN-ffi 

First  joint  of  antennse  longer  than  the  second i 

i.  Hind  femora  short,  very  broad,  their  outer  margin  crenulate  and 
strongly  curved;  small  species  with  long,  curved  beak;  joints 
of  antennal  club  less  closely  compacted  than  usual.  (Allo- 
corynus,  Am.) ALLOCORYNINtf! 

1  This  very  extensive  family  has  been  divided  into  a  long  series  of  subfamilies,  the  limits  of 
which  are  not  agreed  upon  by  different  workers.  Those  generally  recognized  may  be  dis- 
tinguished by  the  above  key. 


448 


bulletin:  museum  of  comparative  zoology 


Hind  femora  of  the  usual  elongate,  clavate  form;  beak  short, 
broad;  large  species,    (Ithycerus,  nearc).    (BELIDjE,  Leng). 

ITHYCERIN-ffi 

Abdomen  of  male  with  an  apparent  extra  segment  at  tip;  the 
pygidium  and  anal  segment  separated  by  a  suture;  club  of 
antenna?  usually  annulated,  sensitive  and  not  shining;  third 
joint  of  tarsi  usually  deeply  bilobed,  with  a  brush  beneath 
(rarely  with  narrow  setose  tarsi  in  some  subaquatic  species) .  .  k 


Figs.  872-879.     Coleoptera 

872.  Proterhinus  (Perkins)  Proterhinidse. 

873.  Sitophilus  (Back  and  Cotton)  Curculionidse. 
864.  Brentus,  head  from  above  (Berlese)  Brentidse. 

875.  Platypus,  tibia  and  tarsus  of  front  leg  (Felt)  Platypodidse. 

876.  Balaninus  (Chittenden)  Curculionidse. 

877.  Aglycyderes,  hind  tarsus  (Tillyard)  Aglycyderidse. 

878.  Curculionid  Weevil,  side  of  head. 

879.  Sitones,  antenna  (Silvestri)  Curculionidse. 


Abdomen  similar  in  both  sexes,  the  pygidium  not  divided  by  a 
suture  as  the  anal  segment  of  the  male  is  at  least  partly  free  and 
retractile;  club  of  antennae  usually  with  its  basal  joint  enlarged 

or  shining,  or  both,  without  or  with  indistinct  sutures o 

k.  Mandibles  with  a  deciduous  cusp  or  projection  which  leaves  an 
oval  scar  when  it  falls  off;  beak  never  long  and  slender,  not 
received  in  the  breast  in  repose.  (BRACHYRHINIDjE, 
PSALIDIIDM) OTIORHYNCHIN-E 

Mandibles  without  scar  or  deciduous  cusp;  beak  elongate,  or  if 
slender,  received  by  the  breast  in  repose 1 
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1.   Presternum  not  forming  a  triangular  plate  in  front  of  the  coxae; 

simple  or  grooved  to  receive  the  beak m 

Presternum  forming  a  triangular  plate  in  front  of  the  coxae;  beak 
received  in  the  presternum  when  in  repose;  tarsi  usually  narrow 
and   bristly.     (Thecesternus,    holarc;    Byrsops,    palsearc). 

(BRYSOPIDjE)    THECESTERNIN-ffi 

m.  Trochanters  elongated,  completely  separating  the  base  of  the 

femora  from  the  coxae NANOPH  YIN^I 

Trochanters  short,  triangular;  base  of  femora  contiguous  with 

the  coxae n 

n.   Beak  short  and  stout,  received  between  the  front  legs  in  repose; 
jumping  species  with  short  thickened  hind  femora. 

ORCHESTIN.ffi 

Beak  usually  elongate,   slender  and  porrect,   rarely  concealed; 

hind  femora  not  thickened  for  jumping..   CURCULIONIN^l 

o.   Pygidium  covered  by  the  elytra;  men  turn  attached  to  a  short 

quadrate  gular  peduncle COSSONIN.ffi 

Pygidium  exposed;  peduncle  of  men  turn  long  and  narrow,  the 
buccal  cavity  elongate.  (Calendra  (  —  Sphenophorus)).  (CAL- 
ANDRWM,  RHYNCOPHORIDM) CALENDRIN.E 

175.  Beak  long,  well  developed,  prothorax  without  lateral  carinate 

margin  or  transverse  ridge;  elytra  completely  covering  the  py- 
gidium; anterior  coxae  conical.  (Rhinomacer,  holarc;  Nem- 
dnyx,   palsearc.).      (DOYDIRHYNCHID&,     NEMONYCH- 

IDjE)   RHINOMACERID-ffi 

Beak  very  short;  prothorax  trapezoidal,  with  carinate  lateral 
margin  and  usually  a  transverse  raised  line  or  ridge;  pygidium 
exposed;  anterior  coxae  globose.  (BRUCHELIDdL,  CHOR- 
AGIDM,  PLATYRRHINIDM,  PLATYSTOMIDM). 

ANTHRIBIDJE 

176.  Lamellae  of  antennal  club  not  capable  of  closing  together,  usually 

not  flattened,  but  forming  a  more  or  less  comb-like  mass  (Fig. 

814) ;  only  five  abdominal  sternites 177 

Lamellae  of  antennal  club  movable,  flattened  and  capable  of  close 
apposition  to  form  a  solid  club;  six,  or  more  rarely  five,  ab- 
dominal sternites ? 179 

177.  Men  turn  entire,  ligula  behind,  or  at  the  apex  of  the  mentum; 

antennae  not  curled  in  repose 178 

Mentum  deeply  emarginate,  the  ligula  large,  corneous,  filling  the 
emargination;  labrum  free;  antennae  straight,  curled  in  repose; 
large  elongate,  somewhat  flattened,  shining  beetles  with  deeply 
lined  elytra PASSALID,® 
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178.  Ligula  and  maxilla?  covered  by  the  mentum;  antenna?  usually 

elbowed.     (Fig.    814).     Stag-beetles.     (Dorcus,    Platycerus, 
Ceruchus,  Lucanus,  holare;  Nicagus,  neare.;  Odontolabis, 

As.,  Indomal.;  Lamprima,  Austr.) LUCANID^! 

Ligula  and  maxilla?  not  covered;  antenna?  straight.  (Sinoden- 
dron,  holare.)  SINODENDRID.® 

179.  Side  pieces  of  metasternum  attaining  the  coxa?;  abdomen  usually 

with  six  tergites   180 

Side  pieces  of  mesosternum  not  attaining  the  coxa?;  abdomen  with 
five  tergites;  body  heavily  sculptured,  the  elytra  usually  with 
distinct  rows  of  tubercles;  pygidium  covered  by  the  elytra; 
small  or  moderate,  rarely  large  beetles.  Skin-beetles.  (Trox, 
cosmop.;  Glaresis,  holare;  Cryptogenius,  neotrop.). 

TROGIDJE 

180.  Abdominal  spiracles  placed  in  a  line,  each  one  in  the  membrane 

between  the  sternite  and  tergite  and  all  of  them  covered  by 

the  elytra;  mentum  and  ligula  separated  by  a  suture 181 

At  least  some  of  the  apical  abdominal  spiracles  located  on  the 
sternites,  below  the  connecting  membrane;  the  last  one  usually 
not  covered  by  the  elytra;  mentum  and  ligula  usually  connate.  191 

181.  Hind  tibia?  with  a  single  apical  spur;  scutellum  usually  invisible; 

middle  legs  widely  separated  by  their  coxa?;  clypeus  expanded  so 
as  to  cover  the  mandibles  and  mouthparts;  pygidium  partly 
exposed;  antenna?  eight-  or  nine-jointed.  (Onthophagus,  cos- 
mop.;  Scarab&us,  pala?arc,  ethiop.  (S.  sheer,  Sacred  scara- 
ba?us);  Gymnopleurus,  Afr.,  As.;  Canthon,  Tumble-bugs, 
Deltochilum,  Am.;  Choeridium,  Am.;  Pinotus,  neotrop.; 
Copris,  widespr.;  Phanaeus,  Am.).   (COPRIDJZ). 

SCARABJEIDiE 

Hind  tibia?  with  two  apical  spurs;  scutellum  well  developed; 

middle  legs  more  approximated;  clypeus  of  variable  size,  either 

concealing  or  exposing  the  mouthparts 182 

182.  Six  abdominal  sternites 183 

Five  abdominal  sternites,  or  with  the  sutures  between  the  ster- 
nites effaced 190 

183.  Antenna?  with  eleven  joints 184 

Antenna?  with  ten  joints  or  less 185 

184.  Antennal  club  with  three  leaves;  mandibles  and  labrum  promi- 

nent; moderate-sized  beetles  usually  with  strongly  striate  elytra. 
(Fig.  815).  (Bolboceras,  cosmop.;  Athyreus,  neotrop.,  As.; 
Geotrupes,  widespr.;  Lethrus,  holare.)  ..   GEOTRUPID-ffi 
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Antennal  club  with  many  (5-7)  leaves;  moderately  large,  black, 
hairy  beetles.   (Pleocoma,  Acoma,  nearc.)  .  PLEOCOMIDffi 

185.  Antenna?  ten-jointed;  body  more  or  less  hairy 186 

Antennse  nine-jointed 189 

186.  Antennal  club  bare  and  shining,  sparsely  hairy;  epimera  of  meta- 

thorax   large;    conspicuously    hairy    beetles.     (Amphicoma, 

holarc.;  Toxocerus,  Glaphyrus,  palsearc.)  .  GLAPHYRIDffi 

Antennal  club,  at  least  on  the  apical  two  joints,  pubescent  and 

dull  or  opaque 187 

187.  Epimera  of  metathorax  covered;  abdominal  sternites  free;  an- 

tennal club  simple,  lamellate 188 

Epimera  of  metathorax  visible;  abdominal  sternites  connate; 
antennal  club  telescopic,  the  joints  cupuliform.  (Hy  bosoms, 
holarc,  ethiop.;  Liparochrus,  Austr.;  Phseochrous,  wide- 
spr.)  HYBOSORIDffi 

188.  Eyes  divided  in  front.    (Hybalus,  palaearc;  Orphnus,  ethiop., 

Ind.;  .ffigidium,  neotrop.) ORPHNIDffi 

Eyes  entire.    (Ochodaeus,  widespr.) OCHOD.ffiID.ffi 

189.  Mandibles  concealed  beneath  the  clypeus.     (Aphodius,  Atsfe- 

nius,  Psammobius,   Saprosites,   Oxyomus,  cosmop.;  Eu- 

paria,  widespr.;  Lorditomseus,  Afr.) APHODIIDiE 

Mandibles  not  covered  by  the  clypeus.  (iEgialia,  holarc;  Ere- 
mazus,  palsearc) ffiGIALIID.ffi 

190.  Abdomen  retractile,  whole  body  together  with  the  legs  capable  of 

being  contracted  into  a  ball;  small  shining,  more  or  less  metallic 

species.    (Acanthocerus,  Cleonotus,  Am.;  Philharmostes, 

Afr.;  Pterorthoch&tes,  Indo-Austr.).  .  ACANTHOCERIDffi 

Body  not  retractile.  Tribe  Oncerini  of  the  MELOLONTHID.ffi 

191.  Abdominal   spiracles   forming    two   rows   which   diverge   only 

slightly  behind,  each  row  forming  a  nearly  straight  line;  tarsal 
claws  at  least  of  hind  legs  usually  of  equal  size  and  with  a 
tooth,  generally  immovable;  rarely  with  only  one  claw;  epi- 
stoma  transverse,  separated  from  the  front  by  a  suture.  (Figs. 
816,  847).  A  large,  widely  distributed  group.  (Melolontha 
(Cockchafers),  Oncocerus,  Serica,  Diplotaxis,  Phyllo- 
phaga     (=Lachnosterna)     (May-beetles,    June-bugs),    Poly- 

phylla  and  many  others)    MELOL6NTHID.ffi 

Abdominal  spiracles  forming  two  rows  which  diverge  strongly 
behind,  each  row  forming  two  lines 192 

192.  Front  legs  greatly  lengthened,  especially  in  the  male;  sides  of 

pro  thorax  dentate;  tarsal  claws  equal;  distal  leaves  of  antennal 
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club    inclosing    the    proximal    ones.     (Euchirus,    Indomal.; 

Cheirotonus,  Propomacrus,  As.)    EUCHIRID.ffi 

Of  a  different  conformation : 193 

193.  Tarsal  claws,  at  least  of  the  hind  legs,  of  equal  length 194 

Tarsal  claws  unequal,  freely  movable,  the  shorter  one  not  bifid; 

pygidium  exposed;  usually  large,  often  brightly  colored  beetles, 
usually  no  strong  dimorphism  between  the  sexes.  (Anomala, 
cosmop.;  Popillia,  widespr.;  Adoretus,  Old  World;  Ani- 
sdplia,  palaearc.;  Cotalpa,  Plusiotis,  Pelidnota,  nearc). 

RUTELID.ffi 

194.  Hind  legs  of  male  with  the  femora  greatly  swollen,  the  antenna? 

nine-jointed;   female  without   elytra  or  wings.     (Pachypus, 

palsearc.)    PACHYPODIDJE 

Femora  normal;  female  with  elytra 195 

195.  Mandibles  visible  from  above,  more  or  less  widened  and  blade- 

like; anterior  coxae  transverse;  large  or  very  large  beetles; 
highly  dimorphic,  the  males  often  with  large  horns  on  the  head 
and  prothorax.  Rhinoceros  beetles.  (Dynastes).  DYNASTID^S 
Mandibles  not  visible  from  above,  not  widened  or  expanded;  an- 
terior coxae  usually  strongly  conical 196 

196.  Clypeus  emarginate  at  the  sides  in  front  of  the  eyes,  so  that 

the  base  of  the  antenna  is  visible  from  above;  antennae  ten- 
jointed  197 

Clypeus  not  thus  emarginate  at  the  sides;  antennas  nine-jointed. 
(Phsenomeris,  Oxychiris,  Afr.) PILffiNOMERIDiE 

197.  Epimera  of  metathorax  visible  from  above  between  the  hind 

angle  of  the  prothorax  and  the  humeral  callus;  lateral  edge  of 
elytra  bent  inwards  near  the  base.  (Fig.  850).  Moderate-sized, 
or  often  large,  frequently  brightly  colored  beetles.  (Cetdnia, 
palaearc;  Cremastochilus,  nearc;  Euphoria,  Allorhina, 
Cotinus,  Am.;  Goliathus  (Goliath  beetle),  ethiop.;  and  many 

others) CETONIIDiE 

Epimera  of  metathorax  not  visible  from  above,  elytra  not  sinuate; 
prothorax  behind  much  narrower  than  the  base  of  the  elytra. 
(Trichius,  holarc;  Valgus,  widespr.;  Osmoderma,  holarc; 
Gnorimus,  palaearc.)   TRICHIIDiE 

198.  Head  more  or  less  completely  retracted  within  the  prothorax; 

legs  larviform,  bearing  a  single  claw 199 

Head  prominent,  not  retracted;  legs  of  normal  form  with  two 
tarsal  claws.    (See  couplet  142). 

A  few  female  RHIPIPHORID-ffi 
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199.    Body  elongate,  more  or  less  uniformly  cylindrical;  thorax  no 
broader  than   the    abdomen;    females    of    Phengodini     (See 

couplet  94) Some  CANTHARIDiE 

Body  strongly  flattened ;  prothorax  triangularly  narrowed  in  front, 
meso-  and  metathorax  expanded  laterally  and  much  wader  than 
the  abdomen,  the  latter  with  processes  extending  from  the 
sides  of  the  segments.  (Duliticola,  Borneo).  "Trilobite  larvae." 
(See  couplet  93) Some  females  of  DRILIDiE 
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ORDER  STREPSIPTERA 

(RHIPIPTERA) 

Small  species  parasitic  on  other  insects,  the  adult  males  winged  and 
free-living,  but  the  larviform  females  never  leaving  the  body  of  their 
host.  Male  with  the  head  free.  Eyes  well  developed,  sphseroidal,  pro- 
vided with  large,  highly  convex;  separated  facets.   Antennae  with  three 
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to  seven  joints,  one  or  several  of  the  joints  prolonged  into  a  long, 
lateral  process  (flabellum).  Mouthparts  reduced;  mandibles  often  soft 
or  minute;  maxilla?  fleshy;  labium  not  developed.  Pro  thorax  greatly 
reduced  in  size,  usually  ring-like;  mesothorax  small,  strongly  trans- 
verse; metathorax  very  large.  Fore  wings  reduced  to  small  club- 
shaped  appendages;  hind  wings  very  large  and  delicate,  with  a  few, 
fine  radiating  veins,  but  without  crossveins.  Legs  rather  weak;  the 
coxae,  especially  of  the  front  and  middle  legs  very  minute;  tarsi  with 
from  five  to  two  joints;  often  with  the  claws  absent.  Female  with  the 
mouthparts  and  antenna?  vestigial;  legs  and  wings  absent;  head  and 
thorax  fused  into  one  strongly  flattened  piece;  sexual  openings  in  the 
form  of  segmental,  usually  unpaired  canals  opening  on  several  of  the 
abdominal  segments.  Metamorphosis  complete;  larvae  undergoing 
hypermetamorphosis  with  an  active  long-legged  first  stage  larva  or 
triungulin;  female  remaining  larviform  in  the  reproductive  stage. 

1.  Tarsi  of  male  five-jointed,  with  two  claws;  pro-  and  mesothorax 

short,  transverse;  female  unknown.    (Superfamily  MENGE- 

OIDEA) 2 

Tarsi  of  male  with  four  joints  or  less  and  without  clawrs 3 

2.  Antenna?  seven-jointed,  the  third  and  fourth  joints   prolonged 

laterally;  metathoracic  praescutum  transverse,  reaching  the 
humeri  and  lying  entirely  in  front  of  the  other  dorsal  plates  of 
the  metathorax;  scutellum  broadly  rounded  in  front,  longer 
than  the  praescutum.  (Fig.  886).  (Triozocera,  nearc,  neotrop. ; 

Mengea,  oligocene  (fossil)) MENGEID^I 

Antenna?  six-jointed,  third,  fourth  and  fifth  joints  prolonged  lat- 
erally; sixth  elongate;  metathoracic  praescutum  transverse- 
quadrate,  not  reaching  the  humeri,  depressed  and  forming  a  sort 
of  neck;  lateral  lobes  of  scutum  reaching  the  metathorax; 
scutellum  very  long,  narrowed  and  rounded  in  front.  (Men- 
genilla,  palaearc;  Austrostylops,  austr.;  Tetrozocera,  pa- 
laearc.) MENGENILLID-ffi 

3.  Thoracic  spiracles  of  female  more  or  less  distinct,  usually  promi- 

nent; tarsi  of  male  with  four  joints  (so  far  as  known);  species 
parasitic  on  Orthoptera,  Hymenoptera,  Hemiptera  and  Homop- 

aetera 4 

Thoracic  spiracles  of  female  not  usually  discernible,  never  promi- 
nent; tarsi  of  male  with  twro  or  three  joints;  parasites  of  Homop- 

tera 9 

4.   Female  with  three  longitudinal  rows  of  genital  tubes  entering 
the  brood  canal;   males   unknown;   parasites   of  Orthoptera. 
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(Superfamily     STICHOTREMATOIDEA).     (Stichotrema, 
austr.) STICHOTREMATID51 

Female  with  a  single  median  series  of  four  or  five  genital  tubes 
entering  the  brood  canal;  tarsi  of  male  four-jointed;  pro-  and 
mesothorax  short,  transverse;  parasites  of  Hymenoptera  and 
Hemiptera.    (Superfamily  XENdlDEA) 5 

Cephalothorax  of  female  narrow,  elongate,  with  two  pairs  of 
spiracles;  five  genital  tubes.  Males  unknown;  parasites  of 
Hemiptera.   (Callipharixenos,  Chrysochorixenos,  indomal.) 

CALLIPHARIXENIDJE 

Cephalothorax  of  female  broader,  with  only  one  pair  of  spiracles ; 
parasites  of  Hymenoptera 6 


882, 


886 


883 

Figs.  880-886.    Strepsiptera 

880.  Xenos,  head  of  female  (Brues)  Xenidse. 

881.  Stylops,  male  (Pierce)  Stylopidse. 

882.  Xenos,  wing  of  male  (Kirby)  Xenidse. 

883.  Anthericomma,  antenna  of  male  (Pierce)  Halictophagidae. 

884.  Csenocholax,  antenna  of  male  (Pierce)  Myrmecolacidae. 

885.  Parastylops,  antenna  of  male  (Pierce)  Stylopidse. 

886.  Triozocera,  antenna  of  male  (Pierce)  Mengeidse. 


6.  Scutellum  broadly  rounded  in  front 7 

Scutellum  more  or  less  broadly  truncate,  pedunculate  in  front  ...  8 

7.  Scutellum  shorter  than  the  prsescutum;  antennae  seven-jointed, 

the  third  joint  prolonged  laterally,  fourth  short,  fifth  to  seventh 
elongate.  Female  unknown;  parasitic  on  ants.  (Fig.  884). 
(Myrmecolax,  ind.;  Caenocolax,  neotrop.) 

MYRMECOLACIDAE 

Scutellum  longer  than  the  prrescutum;  antennae  six-jointed,  the 

third    joint    prolonged    laterally.      Cephalothorax    of   female 
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broadly  truncate  or  rounded  at  apex;  head  almost  half  as  wide 
as  the  metathorax  at  spiracles;  five  genital  tubes.  (Figs.  881, 
885).  Parasites  of  bees.  (Stylops,  Neostylops,  holarc;  Ka- 
tastylops,  nearc;  Parastylops,  ind.) STYLOPID-ffi 

8.  Prsescutum  as  broad  as  the  mesothorax  at  base;  antennse  five- 

jointed,  the  third  joint  prolonged  laterally;  fourth  very  short; 
fifth  long.  Cephalothorax  of  female  with  the  head  not  more 
than  half  as  wide  as  the  metathorax  at  spiracles.   Parasites  of 

bees.    (Hylecthrus,  palsearc.)  HYLECHTHRIDiE 

Prsescutum  not  as  broad  as  the  mesothorax  at  base;  antenna? 
four-jointed,  the  third  joint  prolonged  laterally;  fourth  joint 
elongate.  Cephalothorax  of  female  variable  in  shape;  four  or 
five  genital  tubes.  Parasites  of  wasps  and  bees.  (Figs.  880, 882). 
(Xenos,  palsearc,  Am.;  Pseudoxenos,  Eupathocera,  holarc; 
Vespaxenos,  indoaustr.;  Halictophilus,  ind.;  Belonogastech- 
thrus,  ethiop.;  Homilops,  Am.) XENID.ffi 

9.  Tarsi  of  male  three-jointed;  head  of  female  lobed  apically;  only 

two   genital   tubes   entering   the  brood   canal.     (Superfamily 

HALICTOPHAGOIDEA) 10 

Tarsi  of  male  two-jointed;  head  of  female  with  the  tubercles  ven- 
tral, more  or  less  obsolete;  three  genital  tubes  entering  the 
brood  canal.  (Superfamily  ELENCHOIDEA).  (Elenchus, 
neotrop.,  ethiop.,  austr.;  Dinelenchus,  austr.;  Liburnelen- 
chus,   Elenchdides,   Pentagrammaphila,  nearc). 

ELENCHID2E 
10.    Antennse  of  male  four-jointed,  the  flagellum  of  the  third  and  the 
fourth  joint  elongate,  subequal.    (Diozocera,  palsearc). 

DIOZOCERATID^I 
Antenna?  of  male  seven-jointed,  the  third,  fourth,  fifth  and  sixth 
joints  prolonged  laterally  and  the  seventh  elongate.  (Fig.  883). 
(Anthericomma,  Agalliaphagus,  nearc;  Pentozocera,  neo- 
trop.; Halictophagus,  Delphacixenos,  palsearc,  Tetti- 
goxenos,  ethiop.;  Muirixenos,  indomal.;  Pentacladocera, 
austr.)   HALICTOPHAGID^I 

LITERATURE  ON  STREPSIPTERA 
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ORDER  HYMENOPTERA 

Moderate-sized,  small  or  minute,  rarely  very  large;  four  membran- 
ous wings,  the  fore  pair  larger  and  more  completely  veined;  venation 
rather  complete  but  not  complex,  sometimes  greatly  reduced;  head 
free,  mandibulate,  but  the  mouthparts  usually  adapted  for  lapping 
liquid  food;  antennae  variable,  sometimes  with  very  many  or  very  few 
joints,  in  the  higher  forms  usually  with  twelve  or  thirteen  joints;  eyes 
usually  moderately  large;  ocelli  nearly  always  present;  pro  thorax 
not  free;  legs  similar;  tarsi  nearly  always  five-jointed;  abdomen  usu- 
ally with  six  or  seven  visible  segments,  the  first  segment  fused  with 
the  thorax  and  not  forming  a  part  of  the  apparent  abdomen ;  no  cerci ; 
ovipositor  usually  sting-like,  sometimes  saw-like,  occasionally  greatly 
elongate. 

Metamorphosis  complete;  larva?  caterpillar-like  in  the  more  primi- 
tive families,  legless  in  the  higher  forms;  pupse  free,  sometimes  enclosed 
in  a  cocoon.  Habits  varied,  phytophagous,  predatory,  or  parasitic. 
Saw-flies,  Wood-wasps,  Ichneumon-flies,  Ants,  Wasps  and  Bees. 

There  is  no  close  agreement  concerning  the  family  divisions  in  the 
Chalastogastra,  especially  in  the  higher  forms  and  it  is  probable  that 
the  future  will  see  changes  in  the  grouping  of  the  Diprionidae  and  Ten- 
thredinidae.  Among  the  Terebrantia  there  is  less  difference  of  opinion. 
The  Ichneumonidae  and  Braconidae  include  many  diverse  types  and 
are  of  greater  rank  than  most  of  the  other  families,  but  attempts  to 
divide  them  have  not  been  satisfactory.  The  wasps  and  bees  on  the 
other  hand  have  been  separated  into  families  on  far  less  important 
characters.  Among  the  more  primitive  wasps,  some  of  the  family  divi- 
sions are  undoubtedly  artificial  and  must  be  regarded  as  tentative  only. 

Adults 

1.  Abdomen  broadly  sessile,  attached  over  a  large  area  (Fig.  887); 
trochanters  two-jointed  (Fig.  896) ;  hind  wing  with  three  basal 
cells.    Suborder  CHALASTOGASTRA  (SYMPHYTA,  SES- 

SILIVENTRES,  PHYTOPHAGA,  BOMBOPTERA) 2 

Abdomen  petiolate  or  subpetiolate,  sharply  constricted  at  the  base, 
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never  broadly  sessile  (Figs.  891,  916,  935);  trochanters  one-  or 
two-jointed;  hind  wing  with  less  than  three  basal  cells.  Sub- 
order CLISTOGASTRA  (APOCRITA,  PETIOLATA) 15 

2.  Fore  wings  with  three  radial  cells,  i.e.  two  radial  crossveins  pres- 

ent; antennae  many-jointed,  but  with  the  three  basal  joints 
strongly  developed,  the  third  very  long.  (Xyela,  holarc; 
Odontophyes,  Macroxyela,  nearc.)  (Fig.  892) .  .  XYELID.ffi 
Fore  wings  with  only  one  or  two  radial  cells;  third  antennal  joint 
only  rarely  lengthened 3 

3.  Costal  cell  divided  by  a  distinct  longitudinal  vein  (the  subcosta); 

antennae  slender,  becoming  very  thin  apically,  many-jointed; 

radial  cell  with  one  crossvein.   (Pamphilius  (=Lyda),  Neuro- 

toma,  Bactroceros,  holarc).  (LYDID^E)..  .  PAMPHILIIDiE 

Costal  cell  not  divided  by  a  longitudinal  vein 4 

4.  Anterior  tibia?  with  a  single  apical  spur.    (Wood-wasps).     Super- 

family  SIRICOIDEA 5 

Anterior  tibiae  with  two  apical  spurs.  (Saw-flies).  (Superfamily 
TENTHREDINOIDEA) 8 

5.  Fore  wings  with  only  one  closed  cubital  cell  and  one  recurrent 

nervure;  antennae  ten-  or  eleven-jointed,  inserted  much  below 
the  lower  margin  of  the  eyes,  beneath  a  frontal  ridge;  vertex 
strongly  tuberculate.  (Oryssus  (=Orussus),  Eur.,  N.  Am., 
Austr.;    Ophryndpus,    Austr.,    S.    Am.).     (IDIOG ASTRA, 

ORYSSOIDEA,  ORUSSIDM)   ORYSSIDJ3 

Fore  wings  with  two  or  three  closed  cubital  cells;  antennae  inserted 
above  the  lower  margin  of  the  eyes;  two  recurrent  nervures; 
antennae  variable.   (Figs.  888,  890) 6 

6.  Pronotum  nearly  truncate  or  weakly  emarginate  behind,  its  an- 

terior portion  not  forming  a  vertical  surface;  abdomen  more 
or  less  compressed.  (Fig.  888).   (Cephus,  holarc.  (C.  •pygmceus, 

Wheat-stem  Saw-fly) ;  Janus,  holarc.) CEPHID  JE 

Pronotum  deeply  incurved  or  emarginate  behind,  its  anterior 
part  fornu'ng  a  more  or  less  vertical  surface;  abdomen  cylindri- 
cal   7 

7.  Parapsidal  furrows  present;  fore  wings  with  a  crossvein  (Sc)  in  the 

costal  cell;  no  triangular  plate  at  the  apex  of  the  abdomen; 
prothorax  conical,  the  pronotum  a  narrow  collar.   (Xiphydria, 

widespr.) XIPHYDRIID.E 

Parapsidal  furrows  absent;  fore  wings  without  a  crossvein  in  the 
costal  cell;  apex  of  the  abdomen  with  a  triangular  or  spear- 
shaped  plate;  prothorax  subquadrate,  the  pronotum  longer. 
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Horntails.    (Tremex,  cosmop.;  Sirex,  Urocerus,    Xeris,  hol- 

arc).   (Fig.  890).   (UROCERIDjE) SIRICID-ffi 

8.  Posterior  margin  of  the  pronotum  straight  or  nearly  so;  mesono- 
tum  very  short,  never  extending  much  behind  the  anterior  mar- 
gins of  the  tegulae.   (Megalodontes,  palsearc). 

MEGALODONTID-ffi 
Posterior  margin  of  the  pronotum  strongly  curved,  mesonotum 
longer,  extending  well  behind  the  anterior  margin  of  the  teg- 
ulse   9 


887. 
888. 
889. 


890 
891 


Figs.  887-892.     Hymenoptera 


Cladius  (Chittenden)  Tenthredinidae. 

Cephus  (Marlatt)  Cephidse. 

Dolerus,  wings:  M,  median  cell;  Rl,  R2,  marginal  or  radial  cells;  Cl,  C2, 
cubital  or  submarginal  cells;  Dl,  D2,  D3,  first,  second  and  third  dis- 
coidal  cells;  SM,  submedian  cell;  Bl,  B2,  B3,  basal  cells.  Tenthredinidae. 

Tremex,  wings.  Uroceridae. 

Chlorion,  lateral  view  of  thorax  and  abdomen  (Fernald)  Sphecidae. 
892.   Xyela,  fore  wing.  Lettering  as  in  fig.  889;  Co,  costal  cell;  A,  A,  anal  cells 
(MacGillivray)  Xyelidse. 


9.    Antennae  clavate;  transverse  median  and  basal  veins  interstitial; 

abdomen  more  or  less  swollen  or  globose 10 

Antennae  not  clavate;  filiform,  serrate,  or  pectinate.  . . 11 

10.  Radial  cell  divided  by  a  crossvein  (Fig.  889);  abdomen  angled 
laterally  so  that  the  tergites  are  sharply  divided  into  a  dorsal 
and   ventral   surface;   abdomen   of  female   strongly   globose. 

(Cimbex,  Trichiosoma,  holarc.) CIMBICID^J 

Radial  cell  not  divided;  abdomen  rounded  laterally,  not  angled 
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or  carinate;  abdomen  not  greatly  swollen.  (Perga,  Xylo- 
perga,  Austr.)  PERGIDiE 

11.  Antennae  with  only  three  joints,  the  third  very  long,  sometimes 

split  in  the  male.  (Arge  (=  Hylotoma),  widespr. ;  Labidarge, 
S.  Am.;  Schizocera,  Eur.,  Am.).    {HYLOTOMWM). 

ARGIDJB 
Antennae  with  four  or  more  joints 12 

12.  First  discoidal  cell  petiolate  above,  i.e.  the  cubitus  arising  from 

the  basal  vein;  antennae  four-jointed,  the  third  joint  very  long. 
(Blasticotoma,   one  European  species). 

BLASTICOTOMID-ffi 

First  discoidal  cell  almost  never  petiolate  above,  the  cubitus 

arising  beyond  the  basal  vein;    antennae   with   at    least   six 

joints 13 

13.  Radial  cell  simple,  without  a  crossvein 14 

Radial  cell  divided  by  a  crossvein  (Fig.  889) ;  antennae  commonly 

filiform,  rarely  with  some  of  the  joints  toothed  or  with  pro- 
jections, with  at  least  seven  and  usually  with  nine  joints.  Cos- 
mopolitan but  scarce  in  the  tropics.  (Monophadnoides  (M. 
rubi,  Raspberry  sawfly);  Eriocampdides  (E.  limacina;  E. 
cerasi,  Pear-slugs);  Ametastegia  (A.  glabrata,  Dock  sawfly); 
Hoplocampa  (H.  cooki,  Cherry  fruit  sawfly);  Tenthredo, 
Tenthredella,  Dolerus,  Macrophya,  Selandria,  Emphytus, 
Fenusa,  holarc.) TENTHREDINIDiE 

14.  Antennae  filiform,  nine-jointed.    (Pachynematus,  Pteronidea 

(  =  Pteronus),  holarc,  (P.  ribesi,  Currant  sawfly),  Pontania 
(Willow  gall  sawflies);  Nematus  ( N.  erichsbnii,  Larch  sawfly); 
Diphadnus  (D.  appendiculatus,  Gooseberry  sawfly).    (NEM-- 

ATINM) Some  TENTHREDINID-ffi 

Antennae  of  a  different  conformation;  usually  many-jointed,  fre- 
quently serrate  or  pectinate,  rarely  six-jointed.  (Diprion, 
(=Lophyrus)  (Pine  sawflies)),  holarc;  Perreyia,  neotrop.; 
Pterygophorus,  Austr.;  Acordulecera,  Am.).  (Including 
PERREYWM,  PTERYGOPHORIDM,  LOBOCERATIDjE). 
(LOPHYRWM)    DIPRIONIDiE 

15.  Last  abdominal  sternite  divided   longitudinally,   the  ovipositor 

issuing  some  distance  before  the  tip  of  the  abdomen  (Fig.  893) 
and  provided  with  a  pair  of  narrow  sheaths  which  equal  it  in 
length.  Trochanter  divided  into  two  distinct  joints,  except  in 
some  forms  without  stigma;  fore  wing  either  with  or  without  a 
costal  cell.  (TEREBRANTIA) 16 
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Last  abdominal  sternite  not  divided  longitudinally,  the  ovipositor 
issuing  from  the  tip  of  the  abdomen  as  a  sting  (rarely  absent) 
without  a  pair  of  exserted  sheaths  (Fig.  894).  Trochanter  con- 
sisting of  a  single  joint  (Fig.  897),  or  if  rarely  divided,  the 
second  part  is  very  closely  attached  to  and  not  distinctly  sepa- 
rated from  the  femur  (except  Trigonalidse) ;  fore  wing  always 
(except  Rhopalosomatidse)  with  a  costal  cell.    Ants,  Wasps  and 

Bees.  (ACULEATA)      63 

16.   Winged 17 

Wingless  or  with  the  wings  greatly  reduced  in  size 49 


896  897 


tr 


Figs.  893-897.    Hymenoptera 

893.  Ichneumon,  apex  of  abdomen,  with  ovipositor.   Ichneumonidae. 

894.  Epeolus,  apex  of  abdomen,  with  ovipositor.   Melectidse. 

895.  Elasmus,  basal  segments  of  leg  (Silvestri)  Elasmidse. 

896.  Ichneumon,  basal  segments  of  leg;  tr.  two-jointed  trochanter  (Sharp) 

Ichneumonidse. 

897.  Hind  leg  of  a  bee  (Riley) . 

17.  Fore  wings  with  a  stigma  which  is  usually  triangular  or  rarely  very 

slender  or  linear  (Fig.  900);  costal  vein  well  developed  as  far 
as  the  stigma;  abdomen  usually  with  the  sternites  membranous 
and  with  a  median  fold;  antennse  usually  with  more  than  six- 
teen joints;  wing  venation  ordinarily  well  developed.  Ich- 
neumon-flies. (ICHNEUMONOIDEA)  (TRISTEGA) 18 

Fore  wings  without  a  stigma,  the  marginal  vein  if  present  linear, 
not  swollen  to  form  a  stigma;  costal  vein  much  thinner  than  the 
subcostal  (Sc  +  R)  (Figs.  906,  907);  abdomen  with  the  ventral 
surface  hard  and  chitinous,  without  a  median  fold;  antenna? 
with  never  more  than  eighteen  joints  and  rarely  more  than  thir- 
teen; wings  with  very  incomplete  venation 30 

18.  Costal  and  subcostal  (Sc  +  R)  veins  separated,  enclosing  a  narrow 

costal  cell ;  abdominal  sternites  chitinized  (Figs.  904,  905) .  .  19 
Costal  and  subcostal  veins  confluent,  no  costal  cell  (Fig.  900) .  .  26 
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19.  Mesonotum  with  a  sharp  median  groove  or  linear  furrow;  notauli 

absent;  abdomen  elongate  oval;  body  more  or  less  cylindrical; 
ovipositor  prominent,  usually  extremely  long.  (Megalyra, 
Austr.;  Dinapsis,  S.  Afr.).    (Including  DINAPSID^). 

MEGALYRID.E 

Mesonotum  without  median  groove ;  or  if  with  a  median  impressed 

area,  also  with  notauli 20 

20.  Abdomen  inserted  on  the  thorax,  far  above  the  hind  coxae,  com- 

monly on  a  nipple-shaped  protuberance;  antennae  with  13  or  14 

joints 21 

Abdomen  inserted  normally,  low  down,  at  the  apex  of  the  thorax, 
and  quite  close  to  the  hind  coxae 23 

21.  Fore  wing  with  two  recurrent  nervures;  two  more  or  less  com- 

pletely closed  cubital  cells,  the  second  one  sometimes  partly 
open,  due  to  a  partial  loss  of  the  apical  intercubitus.  (Fig.  904). 
(Aulacus,  Pristaulacus,  cosmop.;  Pammegischia,  N.  Am.). 

AULACIDiE 

Fore  wing  with  one  or  no  recurrent  nervure;  only  one  distinctly 

closed  cubital  cell,  or  none 22 

22.  Pro  thorax  long,  forming  an  elongate  neck;  abdomen  long,  gradu- 

ally clavate;  radial  cell  of  fore  wing  long,  pointed.  (Fig.  905). 
(Gasteruption,  cosmop.;  Pseudofdfenus,  Hemifdenus,  Austr.) 

GASTERUPTIONID-ffi 

Pro  thorax  short;  body  of  abdomen  short,  orbicular,  borne  on  a 

narrow  cylindrical   pedicel;  radial   cell  short  and  broad,   or 

absent.  (Evania,  cosmop. ;  Brachygaster,  Eur.,  Hyptia,  Am.). 

EVANIID-ffi 

23.  Two  or  three  closed  cubital  cells 24 

Only  one  closed  cubital  cell,  or  none 25 

24.  Antennae  with  18  joints  or  more;  head  large,  quadrate.   (See  coup- 

let 83)  TRIGONALID.E 

Antennae  with  12  or  13  joints.    (See  couplet  89). 

RHOPALOSOMATID^l 

25.  Antenna?  setaceous,  multiarticulate,  with  30  joints  or  more;  ab- 

domen long  and  slender;  ovipositor  long;  hind  femora  swollen 
and  toothed  before  the  apex;  head  tuberculate  above.  (Ste- 
phanus,  cosmop.;  Hemistephanus,  S.  A.,  Austr.;  Diaste- 

phanus,  As.,  Afr.,  Austr.) STEPHANID.® 

Antennae  14-jointed;  abdomen  long  and  slender;  ovipositor  very 
short;  hind  femora  without  teeth;  head  not  tuberculate  above. 
(If  the  body  of  the  abdomen  is  compressed,  rounded  ( 9 )  or 


BRUES   AND   MELANDER:   CLASSIFICATION   OF   INSECTS  477 

broadly  ovate  (cf),  borne  on  a  slender  cylindrical  petiole, 
compare  Roproniidae,  couplet  73.)  (Monomachus,  S.  Am., 
Austr.;  Tetraconus,  S.  Am.) MONOMACHID.® 

26.  Mandibles  widely  separated,  not  meeting  when  closed,  the  tips 

concave,  the  teeth  curving  outward  instead  of  inward.  (Dac- 
nusa,  Phsenocarpa,  Aphsereta,  Alysia,  cosmop.;  Lysio- 
gnatha,  N.  Am.).    (Including  LYSIOGNATHIDM). 

ALYSIIDiE 

Mandibles  attached  normally,  their  tips  opposed  and  meeting 

when  closed 27 

27.  Ventral  abdominal  segments  soft  and  membranous,  with  a  median 

fold 28 

Ventral  abdominal  segments  hard,  heavily  chitinized;  scutellum 
armed  with  a  sharp  spiniform  process.    (Agriotypus,  holarc). 

AGRIOTYPID-flE 

28.  Fore  wing  with  two  recurrent  nervures  (except  Ophionellus  and 

Hymenopharsalia);  first  cubital  and  first  discoidal  cells  not 
separated;  all  the  abdominal  segments  freely  movable,  except 
in  very  rare  cases.  (Figs.  893,  896,  898,  902).  A  very  large 
cosmopolitan  family.  (Including  OPHIONELLID&,  MYER- 
SIIDjE).  This  family  is  commonly  divided  into  a  number  of 
subfamilies,  but  as  the  current  classification  involves  many 
exceptions  and  appears  to  be  highly  artificial,  a  key  to  these 
would  serve  no  useful  purpose,  and  be  of  little  practical  value. 

ICHNEUMONID.ffi 

Fore  wing  with  only  one,  or  without  any  recurrent  nervure  (Fig. 

900);  usually  with  the  second  and  third  abdominal  segments 

immovably  united  above 29 

29.  Abdomen  extremely  slender,  three  times  as  long  as  the  head  and 

thorax  together,  the  segments  freely  movable ;  tip  of  propodeum 
prolonged  beyond  the  hind  coxa?.  (Hymenopharsalia,  Ophi- 
onellus, Am.).  (See  couplet  28).  A  few  ICHNEUMONID^S 
Abdomen  shorter;  propodeum  not  thus  prolonged;  venation 
sometimes  considerably  reduced.  A  large  cosmopolitan  family. 
(Including  APHIDIID&,  CAPITONIIDM,  PACHYLOM- 
MATIDk,  NEORHACODWM) BRACONID-ffi 

Clypeus  semicircularly  emarginate  below  and  forming  with  the 

mandibles  a  more  or  less  circular  opening  or  cavity b 

a.      Clypeus  not  emarginate  below,  or  at  most  with  a  broad,  shallow 
emargination,  not  forming  with  the  mandibles  such  an  open- 
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b.   Abdomen  sessile,  sometimes  with  the  base  considerably  narrowed, 

but  the  first  segment  not  forming  a  distinct  petiole c 

Abdomen  petiolate,  the  first  segment  greatly  lengthened,  at  least 
three  times  as  long  as  broad  at  apex,  and  often  very  long  and 
slender  with  the  remainder  of  the  abdomen  suddenly  much 
wider;  antennas  usually  very  slender.  (Spathius,  widespr.; 
Stephaniscus,  Ogmophasmus,  ethiop.;  Psenobolus,  neo- 
trop.;  Cantharoctonus,  nearc).  (Including  STEPHAN- 
ISCIXyE)    SPATHIINJE 


Figs.  898-901.     Hymenoptera 

898.  Cryptus,  R,  R,  recurrent  nervures.   Ichneumonidse. 

899.  Microbracon  (Hunter  and  Hinds)  Braconidse. 

900.  Rhogas,  wings,  R,  recurrent  nervure.   Braconidse. 

901.  Lysiphlebus.   Braconidse. 


c.  Head  behind  with  the  occiput,   temples  and  cheeks  rounded, 

without  marginal  line d 

Head  behind  with  a  distinct  carinate,  raised  marginal  line  which  is 
always  distinct  on  the  sides  although  sometimes  more  or  less 
obsolete  either  above  or  below e 

d.  Nervulus  (transverse  median  nervure)  originating  just  basal  to 

the  basal  vein  or  at  the  same  point,  rarely  slightly  further 
toward  the  apex  of  the  wing;  usually  large  species,  often  with 
colored  wings.  (Fig.  899).  (Vipio,  Microbracon  (including 
Habrobracon),  Iphiaulax,  Glyptomorpha,  cosmop.;  Chel- 
onogastra,  ethiop.,  indomal.;  Platybracon,  indomal.;  Gas- 
trotheca,  ethiop.).  (Including  APHRASTOBRACONINM) 
{BRACONlNM,  auctt.) VIPIIN-ffl 
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Nervulus  originating  well  beyond  the  lower  end  of  the  basal  vein. 
(Exothecus,  widespr.;  Spinaria,  ethiop.,  indomal.;  Meso- 
bracon,  ethiop.) EXOTHECIN^l 

e.  Fore  wings  with  three  submarginal  cells,  all  completely  formed; 

very  rarely  without  wings f 

Fore  wings  with  only  two  submarginal  cells,  the  first  sometimes 
incompletely  formed ;  females  occasionally  wingless h 

f.  Head  cubical,  large,  and  bulging  behind  the  eyes,  rarely  slightly 

transverse.  (Doryctes,  Dendrosoter,  Odontobracon,  wide- 
spr.)       DORYCTIN-ffi 

Head  clearly  transverse,  usually  much  wider  than  long;  not  wid- 
ened or  bulging  behind  the  eyes g 

g.  Subdiscoidal  vein  arising  at  the  upper  corner  of  the  second  dis- 

coidal  cell,  forming  a  continuous  line  with  the  upper  edge  of 
this  cell.  (Hormius,  Hormiopterus,  widespr.;  Chremylus, 
palmare.)    HORMIIN.E 

Subdiscoidal  vein  originating  from  the  outer  side  of  the  second  dis- 
coidal  cell  which  is  angulate  at  the  point  of  origin,  this  vein 
lying  below  the  level  of  the  upper  side  of  the  cell.  (Fig.  900). 
(Rhogas,  cosmop.;  Rhyssalus,  Clinocentrus;  Gyroneuron, 

ethiop.,  indomal.) RHOGADIN.S 

h.  Head,  when  seen  from  above,  large,  cubical;  abdominal  tergites 
almost  always  very  clearly  separated;  female  always  winged; 
hind  wing  of  male  often  with  a  stigma-like  thickening  on  the 
costal  margin.  (Hecabolus,  Ecphylus,  holarc. ;  Heterospilus, 
widespr.)    HECABOLIN^I 

Head,  when  seen  from  above,  strongly  transverse,  much  wider 
than  long ;  sutures  of  abdomen  obsolete  above  except  at  the  base; 
female  commonly  wingless;  hind  wing  of  male  without  false 

stigma.    (Pambolus,  widespr.)  PAMBOLIN.ffi 

i.  Abdomen  with  the  tergites  separated  by  distinct  sutures,  all  the 
tergites  beyond  the  third  freely  movable;  if  rarely  all  are  fused, 
the  abdomen  is  strongly  clavate j 

Abdomen  with  the  tergites  fused  to  form  a  rigid  dorsal  shell  or 
carapace  which  is  either  entirely  without  sutures  or  with  these 

indicated  only  as  fine  grooves w 

j.  Abdomen  sessile  or  subsessile;  if  the  first  segment  is  rarely  elongate 
its  lateral  margins  are  straight ;  venation  of  wings  not  reduced .  k 

Abdomen  petiolate,  wing  venation  often  much  reduced    in   the 

smaller  species x 

k.  Marginal  cell  either  very  narrow,  or  incompletely  formed  with  the 
radial  vein  weak  or  wanting  apically;  second  submarginal  cell 
usually  small  or  imperfectly  formed 1 

Marginal  cell  never  much  narrowed,  second  submarginal  cell  large 
and  fully  formed p 
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1.  Marginal  cell  very  narrow,  the  radial  vein  almost  always  distinct 

to  the  tip ni 

Marginal  cell  not  narrow,  more  or  less  incompletely  formed 
apically n 

m.  Palpi  very  short;  tarsi  long,  slender,  with  minute  or  very  indis- 
tinct claws.    Minute  species  parasitic  on  ants.     Neoneurus, 

Elasmosoma,  holarc.)  NEONEURIN^S 

Palpi  long,  well  developed;  tarsi  not  unusually  lengthened,  with 
large,  often  toothed  or  pectinate  claws.  (Bracon  ( =  Cremnops), 
Disophrys,  Agathis,  Microdus,  Orgilus,  cosmop.;  Braunsia. 
ethiop.,  indomal.;  Earinus,  widespr.).  {AGATHWINJE, 
AGATHiNM) . BRACONINJE 

n.   Second  submarginal  cell  minute  or  incompletely  formed;  marginal 

cell  wanting  except  at  extreme  base. o 

Second  submarginal  cell  large,  although  more  or  less  weakly  de- 
fined apically;  apical  part  of  marginal  cell  weakly  defined,  but 
the  cell  is  clearly  marked  by  a  strongly  curved  and  very  deli- 
cately chitinized  vein.  (Cardiochiles,  widespr.;  Toxoneuron, 
Am.;  Laminitarsus,  malay.)   CARDIOCHILIN.ffi 

o.  Radial  vein  consisting  of  two  nearly  equal  sections  with  the  stub 
of  a  third.    (Neorhacddes,  palsearc).   This  group  is  by  some 

placed  in  the  Ichneumonidse NEORHACODINiE 

Radial  vein  composed  of  only  a  single  basal  section.  (Microgas- 
ter,  Apanteles,  Microplitis,  cosmop.;  Mirax,  widespr. ;  Oli- 
goneurus,  neotrop.) MICROGASTRIN.ffi 

p.  Fore  wings  with  three  submarginal  cells q 

Fore  wings  with  only  two  submarginal  cells u 

q.  Legs  long  and  slender,  the  spurs  of  the  hind  tibiae  often  very  long; 
body  usually  slender  with  the  abdomen  elongate;  head  strongly 
transverse.  (Macrocentrus,  cosmop.;  Zele,  palsearc,  Am.; 
Aulacocentrum,  Austrozele,  Australas.;  Amicrocentrum, 

ethiop.;  Neozele,  neotrop.) MACROCENTRINiE 

Legs  not  long  and  slender,  femora  stout;  abdomen  usually  stout 
and  short,  rarely  elongate;  tibial  spurs  not  elongate;  head  large 
and  thick  in  all  forms  with  elongate  abdomen r 

r.   Abdomen  inserted  low  down  on  the  propodeum,  between  the  hind 

coxae;  usually  small  or  minute  species s 

Abdomen  inserted  distinctly  above  the  hind  coxae;  abdomen  often 
elongate;  head  large,  cubical,  often  with  the  vertex  deeply  im- 
pressed ;  rather  large  or  moderate-sized  species.  (Helcon,  Gym- 
noscelus,  Aspicolpus,  widespr.;  Eumacrocentrus,  nearc; 
Austrohelcon,  Schauinslandia,  Austr.;  Cenocoelius,  wide- 
spr.).   (Including  CENOCCELIINM) HELCONIN51 

s.  Marginal  cell  very  short,  its  upper  margin  no  longer  than  the 
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stigma.    (Ichneutes,  holarc;  Proterops,  widespr.;  Ichneut- 

idea,   Proteropdides,   nearc.) ICHNEUTIN^l 

Marginal  cell  long,  much  longer  than  the  stigma. t 

t.  Head  above  not  margined;  anal  cell  of  fore  wing  without  trace  of 
a  crossvein;  clypeus  often  shallowly  emarginate,  leaving  an 
elliptical  opening  between  the  mandibles  when  closed;  second 
submarginal  cell  often  much  shorter  above  than  below.  (Opius, 
cosmop.;  Biosteres,  Diachasma,  Eurytenes,  widespr.;  Rhin- 

dplus,  ethiop.) •  •  •  OPIINjE 

Head  margined  above;  anal  cell  of  fore  wing  often  with  an  incom- 
plete crossvein;  clypeus  not  emarginate,  fitting  close  to  the 
mandibles  when  closed;  second  submarginal  cell  rarely  notice- 
ably shortened  above.  (Diospilus,  widespr.;  Dyscoletes, 
holarc;  Eudiospilus,  Neodiospilus, ethiop.).  DIOSPILIN^I 
u.  Second  discoidal  cell  not  completely  closed  below  at  apex,  the 
posterior  part  of  its  outer  side  without  the  usual  vein.  v(Bra- 
chistes  (  =  Calyptus),  Eubadizon,  widespr.).   (CALYPTlNM). 

BRACHISTINiE 
Second  discoidal  cell  completely  closed  below  at  apex  by  a  vein.  .  v 
v.   Last  section  of  radial  vein  curved,  marginal  cell  very  short,  not 
nearly  extending  to  the  wing  tip.   (Leiophron,  Centistes,  hol- 
arc; Centistina,  ethiop.) .  LEIOPHRONIN-ffi 

Last  section  of  radial  vein  straight,  the  marginal  cell  long,  extend- 
ing almost  to  the  tip  of  the  wing.    (Blacus,  widespr.;  Pygo- 

stolus,  holarc.)  BLACIN-ffi 

w.  Fore  wings  with  three  cubital  cells.    (Chelonus,  Chelonella, 
Phanerotoma,  Ascogaster,  cosmop.;  Sphseropyx,  palmare; 

Minanga,  Pachychelonus,  ethiop.) CHELONIN.ffi 

Fore  wings  with  two  closed  cubital  cells.   (Triaspis  ( =  Sigdlphus), 

cosmop.).    (SIGALPHINjE) TRIASPIDIKffi 

x.   Hind  wings  with  two  closed  basal  cells,  the  second  sometimes 

incomplete y 

Hind  wings  with  only  one,  or  without  any  closed  basal  cell.  . .  .aa 
y.  Fore  wings  with  three  submarginal  cells,  the  second  one  always 

completely  closed,  their  venation  not  reduced z 

Fore  wings  with  only  two  submarginal  cells;  venation  usually 
much  reduced,  the  radial  cell  usually  short.  (Euphorus,  hol- 
arc; Perilitus,  Dinocampus,  widespr.;  Eustalocerus,  Cos- 

mophorus,  holarc.)  EUPHORIN-ffi 

z.  Second  submarginal  cell  about  as  long  as  high;  antennae  long  and 
slender,    filiform;   abdominal   tergites   separated   by   sutures. 

(Meteorus,  cosmop.) METEORIN-ffi 

Second  submarginal  cell  much  longer  than  high;  antennae  18- 
jointed,  the  joints  toward  the  apex  bead-like;  second  tergite 
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covering 


the  whole   abdomen   beyond  the  petiole.    (Helori- 
morpha,  widespr.) HELORIMORPHIN.® 

aa.  Abdomen  inserted  low  down  on  the  propodeum,  between  the  hind 
coxae;  fore  wings  with  one,  two,  or  rarely  three  submarginal  cells, 
the  cubitus  if  present,  not  arising  from  the  marginal  cell.  (Fig. 
901).  (Aphidius  (  =  Incubus),  Praon,  Ephedras,  Trioxys, 
widespr. ;  Lysiphlebus,  holarc).  (INCUBIN^).  APHIDIIN-ffi 
Abdomen  inserted  high  up  on  the  propodeum,  above  the  level  of 
the  hind  coxae;  fore  wings  with  two  submarginal  cells,  the 
cubitus  arising  from  the  narrow,  triangular  marginal  cell. 
(Paxylomma  (=  Pachylomma) PAXYLOMMATIN.ffi 


902 


•     906 

Figs.  902-907.    Hymenoptera 

902.  Ophion,  wings.  Ichneumonidse. 

903.  Trichogramma,  wings  (Girault)  Trichogrammatidae. 

904.  Aulacus,  wings.  Aulacidse. 

905.  Gasteruption,  wings.  Gasteruptionidas 

906.  Chalcid  fly,  fore  wing,  diagrammatic.  Sm,  submarginal  vein;  M,  mar- 

ginal vein;  Pm,  post  marginal  vein;  St,  stigmal  vein. 

907.  Gall  wasp,  fore  wing,  diagrammatic  (Kieffer). 


30.  Sides  of  the  pronotum  extending  back  to  the  tegulae;  antennae  not 

elbowed;  marginal  cell  present,  more  or  less  complete.    (Fig. 

907).  Gall  wasps.  (CYNIPOIDEA) 31 

Pronotum  not  extending  back  to  the  tegulae  (Fig.  910);  antennae 
more  or  less  distinctly  elbowed,  often  enlarged  apically,  the 
basal  joint  usually  much  elongated.  (Fig.  906).  Chalcis-flies. 
(CHALCIDOIDEA) 33 

31.  Dorsal  abdominal  plates  meeting  along  the  venter  and  completely 

enclosing  all  the  ventral  plates,  except  sometimes  a  part  of  the 
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hypopygium.  Parasitic  species,  cosmopolitan.   (Eucoila,  A116- 

tria)   FIGITID-ffi 

Dorsal  abdominal  plates  usually  extending  well  down  on  the  sides 
of  the  abdomen,  but  not  meeting  along  the  venter;  all,  or  nearly 
all  of  the  ventral  plates  visible 32 

32.  Basal  joint  of  the  hind  tarsi  twice  as  long  as  the  others  united, 

second  joint  with  a  long  process  externally  which  reaches  to 
the  tip  of  the  fourth  joint;  abdomen  greatly  compressed,  curved 
like  a  pruning  knife,  much  longer  than  the  remainder  of  the 
body.  Parasitic  species.  (Ibalia,  Eur.,  N.  Am.).  IBALIIDiE 
Basal  joint  of  hind  tarsi  much  shorter;  second  joint  simple,  with- 
out process.  Mostly  gall-making  species,  almost  entirely  holarc. 
( Aulacidea,  Diastrophus,  Rhodites,  Disholcaspis,  Amphi- 
bolips) CYNIPIDiE 

33.  Hind  wings  exceedingly  narrow,  linear,  the  base  forming  a  long 

stalk;  ovipositor  issuing  barely  before  the  tip  of  the  abdomen; 
antennae  with  the  scape  not  greatly  elongated,  usually  swollen 
and  compressed  and  without  ring  joint;  very  minute  species 
with  long  wing  fringe;  widespread  in  distribution.   (Polynema, 

Gonatocerus,  Alaptus,  Anaphes)   MYMARID.ffi 

Hind  wings  never  very  narrow,  not  linear  nor  with  a  long  stalk 
at  the  base;  ovipositor  issuing  decidedly  before  the  tip  of  the 
abdomen;  antenna?  elbowed  (Figs.  909,  912,  913)  with  long 
scape  and  usually  with  from  one  to  three  minute  ring  joints; 
wing  fringe  almost  always  much  shorter 34 

34.  Tarsi  five-jointed  (rarely  four-jointed  or  less  in  certain  wingless 

males);  axilla?  with  their  anterior  margins  forming  a  more  or 
less  straight  line,  their  sides  not  extended  in  front  of  the  tegulse 

(Fig.  908) ;  spur  of  front  tibia  strong,  curved 35 

Tarsi  three-  or  four-jointed  (five-jointed  or  heteromerous  only  in 
the  females  of  one  or  two  genera) ;  axilla?  extended  strongly  and 
obliquely  forward  at  the  sides,  well  in  advance  of  the  tegula? 
(Fig.  910);  spur  of  front  tibia  usually  weak 47 

35.  Head  of  female  long,  oblong,  with  a  deep  longitudinal  groove 

above;  front  and  hind  legs  very  stout,  the  middle  ones  very 
much  more  slender;  males  almost  always  wingless,  with  stout, 
short,  three-  to  nine-jointed  antenna?.  (Fig.  917).  Tropico- 
politan.  Fig-insects.  (Blastophaga  (B. psenes  =  grossdrum, Fig 
caprifier),  tropicopolitan;  Agaon,  Ceratosdlen,  Old  World; 
Tetrapus,  neotrop. ;  Pleistodontes,  Austr.).  .  AGAONTID.ffi 
Of  a  different  conformation 36 


484 


bulletin:  museum  of  comparative  zoology 


36.   Mesopleura  rarely  large,  with  an  oblique  femoral  groove  or  im- 
pression ;  spur  of  middle  tibia  normal,  not  enlarged 37 

Mesopleura  large,  entire;  flat,  without  femoral  groove  in  the 
female  and  usually  in  the  male;  spur  of  middle  tibia  usually 
very  large  and  stout,  often  fringed  with  minute  spines  internally. 
An  extremely  varied,  abundant,  cosmopolitan  group.  (Eupel- 
mus,  Anastatus,  Metapelma,  Encyrtus,  Ageniaspis, 
Copidosoma,  Signiphora).  (Including  EUPELMIDJE,  SIG- 
NIPHOMDM,  and  TANAOSTIGMATIDM). 

ENCYRTID^I 


Figs.  908-913.    Hymenoptera 

908.  Pteromalus,  thorax  from  above.  P,  pronotum ;  M,  mesonotum ;  T,  tegula ; 

A,  axilla;  S,  scutellum.  Pteromalidse. 

909.  Chalcid   fly,  diagram  of  antenna.  P,  pedicel;  R,  ring-joints;  F,  funicle; 

C,  club;  S.  scape. 

910.  Eulophus,  thorax  seen  from  side.  Lettering  as  in  Fig  908.  Eulophidae. 

911.  Coccophagus  (Howard)  Eulophidse. 

912.  Dibrachys,  antenna  of  female.  Pteromalidse. 

913.  Dibrachys,  antenna  of  male.  Pteromalidse. 


37.  Hind  tibiae  with  two  apical  spurs 38 

Hind  tibiae  with  a  single  apical  spur;  ovipositor  rarely  long;  man- 
dibles with  three  or  four  teeth  at  apex;  small  black,  bronzed, 
or  metallic  species.  (Figs.  908,  912,  913).  A  large  cosmopolitan 
family.  (Pteromalus,  Dibrachys,  Nasonia,  Diglochis, 
Pachyneuron,  Spalangia).     (Including  SPALANGIID^E). 

PTEROMALIDSE 

38.  Mandibles  sickle-shaped,  usually  with  one  or  two  teeth  within; 

thorax  greatly  elevated;  scutellum  usually  much  enlarged  and 
produce     behind;  abdomen  compressed,  usually  on  a  long, 
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slender  pedicel,  the  second  segment  very  large.  (Fig.  920). 
Cosmopolitan,  but  almost  entirely  tropical.  (Kapala,  Ora- 
sema,  Schizaspidia,  Thoracantha,  Stilbula). 

EUCHARIDID.ffi 

Mandibles  strong  and  stout,  generally  with  three  or  four  teeth  at 

apex;  thorax  not  or  very  slightly  elevated;  axillae  separated 

from  the  mesonotum 39 

39.  Hind  coxae  very  large,  long,  five  or  six  times  larger  than  the  front 

ones 40 

Hind  coxae  never  very  large,  not  conspicuously  larger  than  the 
front  ones 44 

40.  Hind  coxae  more  or  less  triangular  in  cross-section,  sharply  ridged 

above;  hind  femora  usually  simple,  rarely  swollen  and  with  a 

tooth  beneath;  if  denticulate  beneath,  the  ovipositor  is  long.  .41 

Hind  coxae  cylindrical,  long 42 

41.  Notauli  present,  ovipositor  exserted,  usually  very  long;  abdomen 

not  coarsely  pitted  or  punctured.  Cosmopolitan.  (Callimdme 
(  =  T6rymus),  Diamorus,  Monodontomerus,  Podagrion, 
Megastigmus  (Seed  chalcids),  Idarnes).    {TORY  MID  M). 

CALLIMOMIDJE 
Notauli  absent  or  obsolete;  ovipositor  hidden;  abdomen  of  female 
conical,  elongate,  usually  with  rows  of  deep  pits  or  large  punc- 
tures. Mainly  Eur.  and  N.  Am.  (Ormyrus,  Tribjfeus). 

ORMYRID.ffi 

42.  Hind  femora  greatly  swollen,  and  toothed  or  denticulate  beneath, 

their  tibiae  curved  and  oblique  at  apex;  prothorax  not  elongate 

or  narrowed 43 

Hind  femora  not  swollen,  simple;  all  the  legs  very  long  and  slender; 
abdomen  extremely  long  and  slender;  prothorax  much  elon- 
gated, forming  a  narrow  neck;  ovipositor  very  long.  S.  Am.  and 
Austr.    (Leptof tienus  ( =  PelecinSlla) ) .     ( PELECINELLIDM) . 

LEPTOFffiNID^: 

43.  Fore  wings  folded  longitudinally  in  repose;  ovipositor  long,  curv- 

ing upwards  and  forward,  over  the  dorsum  of  the  abdomen. 
(Leucospis,    cosmop.;    Polistomorpha,    S.    Am.;    Epexo- 

chlaenoides,  Ind.-Austr.) LEUCOSPIDID^l 

Fore  wings  not  folded ;  ovipositor  only  very  rarely  long,  and  then 
not  thus  upcurved;  tip  of  abdomen  sometimes  drawn  out  as  a 
slender  stiff  process.  (Fig.  914).  Cosmopolitan,  more  abundant 
in  the  tropics.  (Chalcis,  Phasgonophora,  Spilochalcis, 
Smicra,  Haltichella,  Dirrhinus) CHALCIDID^I 
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44.  Pronotum  wide,  quadrate,  not  or  scarcely  narrower  than  the 

mesonotum;  mesonotum  usually  very  coarsely  sculptured.  .  .45 

Pronotum  narrower,  usually  much  narrowed  in  front  or  transverse 

linear,  rarely  as  wide  as  the  mesonotum;  mesonotum  usually 

finely  sculptured 46 

45.  Abdomen  rounded  or  ovate,  more  or  less  compressed,  second 

tergite  never  very  large;  the  hypopygium  usually  produced 
in  the  female;  black  or  yellowish  species.  Cosmopolitan.  (Har- 
molita  (  =  Isosdma)  (Joint-worms),  Eurytoma,  Decatoma, 
Axima,  Bruchophagus,  Rileyia).  (Figs.  916,  921). 

EURYTOMID.® 
Abdomen  small,  subtriangular,  the  second,  or  fused  second  and 
third  tergite  covering  most  of  its  surface;  thorax  very  large; 
short,  metallic  or  submetallic  species.  (Fig.  919).  (Perilampus, 
cosmop.;  Trichilogaster,  Austr.;  Chrysolampus,  N.  Am., 
Eur.)  PERILAMPID-ffi 

46.  Mesepisternum  not  large  and  triangular;  none  of  the  femora 

noticeably  swollen;  small  bronzed  or  green  species.  (Semio- 
tellus,  Lamprotatus,  Miscogaster,  cosmop.;  Lelaps,  Am.). 

(Including  TRIDYMIDM) MISCOGASTRID.ffi 

Mesepisternum  large  and  triangular;  either  the  front  or  hind 
femora  more  or  less  swollen,  and  sometimes  serrate;  usually  of 
metallic  color.  (Fig.  915).  (Chalcodectus,  Am.;  Epistenia, 
cosmop.;  Cleonymus,  Cheiropachys,  Eur.,  N.  Am.;  Ptino- 
bius,  N.  Am.) CLEONYMID^l 

47.  Hind  coxa?  normal,  not  enlarged;  mesopleura  with  a  groove  or 

impression 48 

Hind  coxae  much  enlarged  and  dilated  (Fig.  895),  their  femora 
compressed;  marginal  vein  greatly  elongated;  very  small,  usu- 
ally black  species.    (Elasmus,  cosmop.;  Euryischia,  Austr.). 

ELlSMIDiE 

48.  Tarsi  four-jointed  (five-jointed  or  heteromerous  in  the  females  of 

one  or  two  genera) ;  wing  hairs  not  placed  in  rows  or  lines;  wings 
usually  narrow.  A  very  extensive  but  poorly  known  cosmopoli- 
tan family.  (Figs.  910,  911,  918).  (Tetrastichus,  Aphelinus, 
Melittobia,  Ablerus,  Ootetrastichus,  Euplectrus,  Eulo- 
phus).  (Including  TETRASTICH  ID  jE,  APHELINIDjE, 
EL AC 'HE RI ID ^  and  ENTEDONTID^)  ...  EULOPHID.E 
Tarsi  three-jointed;  wings  broad,  with  the  wing  hairs  usually 
arranged  in  bands  or  lines;  marginal  and  stigmal  veins  united 
to  form  a  strongly  recurved  stem  (Fig.  903).  (Trichogramma 
(=  Pentdrthron,  Odphthora)) TRICHOGRAMMATID.® 
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49.   Antennae  distinctly  elbowed,  the  scape  long  and  the  flagellum 

generally  swollen  toward  the  tip  (Figs.  909,  912,  913) 50 

Antennae  not  elbowed,  usually  filiform  or  tapering  toward  the 
tip 59 


917 


Figs.  914-921.    Hymenoptera 


914.  Xanthomelanus  (Ashmead)  Chalcididae. 

915.  Trigonoderus  (Ashmead)  Cleonymidae. 

916.  Bruchophagus  (Urbahns)  Eurytomidae. 

917.  Sycophaga,  underside  of  head  and  thorax  (Grandi)  Agaontidse. 

918.  Paracrias  (Ashmead)  Eulophidae. 

919.  Perilampus  (Ashmead)  Perilampidse. 

920.  Kapala  (Ashmead)  Eucharididae. 

921.  Bephratoides  (Brues)  Eurytomidae. 


50.  Head  with  a  deep  triangular  impression  anteriorly 51 

Head  normal,  without  such  impression 52 

51.  Abdomen  short,  of  normal  form,  not  pointed  or  enlarged  apically. 

CWingless  males  of  Idarnini).     (See  couplet  41). 

Some  CALLIMOMID^! 
Abdomen  broadly  sessile,  much  drawn  out  into  a  point  apically, 
or  broadened  at  tip.    (Wingless  males).    (See  couplet  35). 

AGAONTID-ffi 
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52.  Pronotum  as  long  as  the  mesonotum   and  scutellum  together; 

abdomen  with  only  four  visible  segments.     (A  single  species, 

Alienus,  S.  Afr.)   ALIENIDJE 

Of  different  conformation 53 

53.  Tarsi  five-jointed 54 

Tarsi  four-jointed  (see  couplet  48) A  few  EULOPHID.& 

54.  Mesopleura  large,  entire,  without  a  femoral  groove.    (See  couplet 

36) A  few  ENC  YRTID.® 

Mesopleura  with  an  oblique  femoral  groove  or  impression 55 

55.  Hind  coxae  large,  more  or  less  triangular  in  cross-section,  ridged 

above.     (See  couplet  41) A  few  CALLIMOMID.ffi 

Hind  coxae  small,  not  ridged  above 56 

56.  Femora  of  normal  size,  not  greatly  swollen  on  the  front  or  hind 

legs;  mesopleura  small 57 

Femora  of  either  the  front  or  hind  legs  greatly  swollen,  mesopleura 
large,  triangular.    (See  couplet  46)  .  .  A  few  CLEONYMID-ffi 

57.  Hind  tibiae  with  a  single  apical  spur.   (See  couplet  37). 

A  few  PTEROMALID-ffi 
Hind  tibiae  with  two  apical  spurs 58 

58.  Pronotum  wide,  quadrate.   (See  couplet  45). 

A  few  EURYTOMID.ffi 

Pronotum  narrow,  usually  narrowed  in  front  or  transversely  linear. 

(See  couplet  46) A  few  MISCOGASTRID^l 

59.  Abdominal  petiole  cylindrical,  rarely  very  short;  abdomen  much 

compressed;  antennae  frequently  swollen  apically  or  clavate.  .  60 

Abdominal  petiole,  if  well  developed,  arcuate,  or  curved  toward 

the  tip,  rarely  compressed;  antennae  never  enlarged  apically. 61 

60.  Tergites  meeting  along  the  venter  and  completely  enclosing  the 

sternites.    (See  couplet  32) Some  CYNIPID^I 

Tergites  not  meeting  along  the  venter;  all,  or  nearly  all  the  ster- 
nites visible.    (See  couplet  31) A  few  FIGITID.ffi 

61.  Second  and  third  tergites  immovably  united;  antennae  with  more 

than  twenty-four  joints.  (See  couplet  29).  Afew  BRACONID.ffi 

Second  and  third  tergites  freely  movable  like  the  other  segments; 

very  rarely  indistinctly  separated 62 

62.  Abdominal  petiole  rather  suddenly  broadened  and  bent  downward 

near  the  tip,  its  spiracles  placed  well  beyond  the  middle.    (See 

couplet  28) A  few  ICHNEUMONID^! 

Abdominal  petiole  very  short  or  not  of  this  conformation;  very 
small  black  species.  (Some  apterous  Aphidiinae).  (See  couplet 
29)   A  few  BRACONID^l 
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63.  Pronotum  extending  entirely  or  almost  back  to  the  tegulse,  its 

hind  angles  usually  not  lobed,  or  the  tegula?  absent;  trochanters 

occasionally  two-jointed 64 

Pronotum  shortened  (rarely  extended  in  front  as  a  neck),  more 
or  less  collar-shaped  (Figs.  891,  925),  not  extending  back  on  the 
sides  to  the  tegula?,  although  each  posterior  angle  is  produced 
to  form  a  lobe;  trochanters  always  one-jointed 116 

64.  First  segment  of  abdomen  forming  a  scale  or  node  (Figs.  922,  923, 

924,  926)  or  the  first  and  second  nodiform,  and  clearly  sepa- 
rated both  above  and  below  from  the  gaster,  or  remainder  of 

the  abdomen 65 

First  segment  of  abdomen  not  scale-like;  if  nodiform  and  separated 
from  the  gaster  by  a  constriction,  the  second  segment  forms  apart 
of  the  gaster  and  is  not  separated  from  it  both  above  and  below.  66 

65.  Hypopygium  of  male  with  an  upturned  spine;  female  wingless,  but 

not  dimorphic,  without  sterile  worker  caste;  female  with  suture 
between  mesonotum  and  pronotum,  but  without  suture  or  im- 
pression between  mesonotum  and  metanotum  or  propodeum. 
Insects  not  living  in  colonies.   (Apterogyna,  Afr.,  As.). 

APTEROGYNIDJE 
Hypopygium  of  male  without  an  upturned  spine;  female  di- 
morphic, the  sterile  form  (worker)  wingless,  with  the  thoracic 
sutures  lost  or  much  reduced ;  the  fertile  form  with  the  thoracic 
sutures  all  present.  Insects  living  in  colonies.  Ants.  (FORMI- 
COIDEA,  HETEROGYNA) FORMICIDJE1 

a.  Cloacal  orifice  slit-shaped b 

Cloacal  orifice  round,  terminal,  surrounded  by  a  fringe  of  hairs; 

sting  not  functional;  abdominal  pedicel  consisting  of  a  single 
segment;  no  constriction  between  the  second  and  third  ab- 
dominal segments;  male  genitalia  not  retractile.  (Fig.  923). 
(Prenolepis,  cosmop.;  Lasius,  Formica,  holarc;  Polyrha- 
chis,  Old  World  tropics;  Camponotus  (Wood-ants),  cosmop.). 

formicin^: 

b.  Sting  vestigial  (except  Aneuretus);  abdominal  pedicel  consisting 

of  a  single  segment;  no  constriction  between  the  second  and 
third  abdominal  segments;  species  producing  a  secretion  of 
aromatic  rancid  odor.    (Dolichoderus,  cosmop. ;  Dorymyrmex, 
Iridomyrmex  (I.  humilis,  Argentine  ant),  widespread). 

DOLICHODERIN-ffi 

1  The  ants  form  a  very  extensive,  widespread,  and  dominant  family  divisible  into  a  number  of 
well-marked  subfamilies,  several  of  which  are  undoubtedly  of  equal  rank  with  many  of  the 
families  recognized  in  other  groups.  A  table  for  their  separation  is  given  below,  adapted  from  a 
recent  key  by  Wheeler. 
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Sting  developed,  sometimes  very  small,  but  capable  of  being  ex- 
serted.  Petiole  of  abdomen  (pedicel)  either  consisting  of  two 
joints,  or  with  the  first  segment  forming  a  node  and  the  second 
and  third  separated  by  a  strong  (very  rarely  weaker)  con- 
striction   c 

c.  Pedicel  of  two  segments,  the  petiole  and  postpetiole  (Fig.  922); 

frontal  carina?  usually  separated  from  each  other;  copulatory 

organs  of  male  almost  always  exserted d 

Pedicel  consisting  of  a  single  segment,  more  rarely  of  two,  but  in 
this  case  the  frontal  carinse  are  very  close  to  each  other  and  do 
not  cover  the  insertions  of  the  antennae  (Dorylinse)  or  the  man- 
dibles are  linear  and  denticulate  (Myrmecia) e 

d.  Antennae  12-jointed   in  worker,  female  and  male;  clypeus  not 

prolonged  back  between  the  frontal  carinse,  its  posterior  margin 
rounded ;  fore  wings  almost  always  with  two  closed  cubital  cells ; 
one  of  the  tibial  spurs  on  the  middle  and  hind  legs  pectinate; 
ocelli  almost  always  present  in  the  worker.  (Pseudomyrma, 
neotrop.;  Pachysima,  Viticicola,  Afr.). 

PSEUDOMYRMINJE 
Clypeus  almost  always  prolonged  between  the  frontal  carinse; 
if  not,  the  spurs  of  the  middle  and  hind  tibiae  are  simple  or 
absent,  or  the  antennae  are  11-jointed  in  the  worker  and  female, 
12-jointed  in  the  male,  and  the  fore  wings  have  one  closed  cubi- 
tal cell.  (Pogonomyrmex  (Agricultural  ants),  Am.;  Myrmica, 
holarc,  Indo-Mal.;  Pheiddle,  Monomdrium,  troj)icopolitan ; 
Solenopsis  (S.  geminata,  Fire  ant),  cosmop.;  Atta  (Leaf- 
cutter  ants),  neotrop.) MYRMICIN.ffi 

e.  Frontal  carinse  very  close  to  each  other;  almost  vertical,  not  at  all 

covering  the  antennal  insertions;  abdominal  pedicel  of  one  or 
two  segments;  genitalia  of  male  almost  always  completely  re- 
tractile. Legionary  and  Driver  ants  (Fig.  927).  (Dorylus, 
.ffinictus,  Old  World  tropics;  Eciton,  neotrop.)  DORYLIN.® 
Frontal  carinse  separated  or  close  together,  in  the  latter  case  being 
dilated  anteriorly  to  form  an  oblique  or  horizontal  lamina, 
which  covers  in  part  the  insertion  of  the  antennse;  abdominal 
pedicel  almost  always  of  a  single  segment.  Genitalia  of  male 
incompletely  retractile.  (Fig.  924).  (Pachycondyla,  neotrop.; 
Myrmecia  (Bull-dog  ants),  Austr. ;  Stigmatomma,  widespr.; 
Ponera,  cosmop.;  Cerapachys;  Odontomachus,  tropico- 
politan).    (Including  CERAPACHYINM)  ....  PONERIN^I 

66.  Winged 67 

Wingless,  or  with  the  wings  much  reduced  in  size 98 

67.  Hind  wings  without  distinct  venation  and  with  no  closed  cells; 

usually  small  or  minute  insects.   (See  couplet  134) 68 
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Hind  wings  with  a  distinct  venation  and  with  at  least  one  closed 

cell   82 

68.   Antennae  inserted  far  above  the  clypeus  on  a  frontal  shelf  or 
strong  prominence ;  small  or  minute,  never  large  species 69 


Figs.  922-927.    Hymenoptera 

922.  Myrmica,  profile  view  of  thorax  and  base  of  abdomen;  1,2,  basal  nodes 

of  abdomen  (first  and  second  segments);  3,  third  abdominal  segment. 
Formicidae. 

923.  Camponotus,  lateral  outline  of  body  (Wheeler)  Formicidae. 

924.  Ponera,  female.   1,  node  or  basal  segment  of  abdomen  (Wheeler)  For- 

micidse. 

925.  Chlorion,  thorax  from  above.  P,  pronotum;  M,  mesonotum;  S,  scutel- 

lum;  T,  tegula  (Fernald)  Sphecidse. 

926.  Phryacaces,  male  (Wheeler)  Formicidae. 

927.  Eciton,  female  (Emery)  Formicidae. 

Antennae  not  inserted  on  a  frontal  shelf  or  strong  prominence, 
arising  just  above  the  clypeus  or  near  the  middle  of  the  face.  .  70 
69.  Wing  venation  very  incomplete;  radial  cell  if  indicated  very 
small,  cubital  vein  (R4+R5+Mi)  entirely  wanting;  antennae 
11-  to  14-jointed,  usually  strongly  clavate  in  the  female.  (Fig. 
932).  (Paramesius,  Spilomicrus,  Galesus,  Phsendpria, 
Trichopria,  cosmop.;  Hopldpria,  Am.) DIAPRIID^E 
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Wing  venation  more  complete;  radial  cell  large,  but  not  always 
completely  closed;  cubital  vein  well  developed  except  at  apex; 
antennae  of  males  10-jointed,  of  females  13-jointed.  (Embole- 
mus,  Eur.;  Myrmecomorphus  (=  Pedinomma),  Eur.,  N. 
Am.;  Ampulicimorpha,  N.  Am.) EMBOLEMID-ffi 

70.  Antenna?  composed  of  fourteen  joints  or  more 71 

Antennae  composed  of  thirteen  joints  or  less 74 

71.  Basal  joint  of  hind  tarsi  much  shorter  than  the  following  joint; 

first  abdominal  segment  as  long  as  the  head  and  thorax  together; 
abdomen  very  long,  filiform  and  composed  of  equal  segments 
in  the  female;  clavate  in  the  male;  large  insects.    (Fig.  930). 

(Pelecinus,  Am.) PELECINID^I 

Basal  joint  of  hind  tarsi  longer  than  the  second  joint;  abdominal 
petiole  very  much  shorter 72 

72.  Head  elongate;  antenna? 22- to 40-jointed,  inserted  at  the  anterior 

margin  of  the  head;  females  wingless.  A  small,  widespread 
group  of  rare  insects.  (Sclerogibba,  Mystrocnemis,  Crypto- 

bethylus) SCLEROGIBBID^I 

Head  short,  broader  than  long;  antennae  14- or  15-jointed,  inserted 
at  the  middle  of  the  face,  far  above  the  clypeus 73 

73.  Basal   vein   complete;   antenna?    14-jointed;   abdomen    strongly 

compressed.    (Roprdnia,  N.  Am.)   ROPRONIID.ffi 

Basal  vein  incomplete,  its  anterior  portion  wanting;  antenna?  15- 
jointed;  abdomen  not  compressed.    (Heldrus,  Eur.,  N.  Am.). 

HELORIDjE 

74.  Mandibles  very  short,  with  three  large  teeth,  widely  separated 

and  not  meeting  when  closed;  when  open,  the  tips  are  directed 
laterally;  abdomen  with  only  two  (female)  or  four  (male)  visible 
tergites,  the  first  covering  most  of  the  abdomen;  sting  very 
long,  extended  forward  beneath  the  body.    (Fig.  928).   A  single 

species.    (Vanhornia,  N.  Am.) VANHORNIID^ 

Mandibles  in  normal  position,  their  tips  opposing  when  closed .  .  75 

75.  Antenna?  inserted  at  the  middle  of  the  face,  13-jointed  in  both 

sexes ;  fore  wings  with  a  broad  stigma  and  a  closed,  usually  very 
small,  radial  cell;  abdomen  with  a  short  cylindrical  petiole, 
the  second  segment  much  longer  than  the  others.  (Fig.  931). 
(Serphus  (=  Prodotrypes),  Phaenoserphus,  widespr.;  Exalld- 
nyx,  Eur.,  N.  Am.).  {PROCTOTRYPWM).  . .  .  SERPHID-ffi 
Antennae  inserted  near  the  mouth,  close  to  the  margin  of  the  cly- 
peus   76 

76.  Hind  wing  with  a  lobe  at  the  anal  angle,  separated  by  a  deep,  slit- 
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shaped  notch;  if  the  lobe  and  notch  are  inconspicuous,  the  body 

is  metallic  in  color 77 

Hind  wing  very  narrow  without  anal  lobe  or  slit-shaped  notch .  80 
77.    Abdomen  with  two  to  four,  rarely  five  dorsal  segments;  venter 
concave;  propodeum  laterally  with  sharp  keels  or  teeth;  pro- 
thorax  large,  its  posterior  corners  often  distinctly  separated 
from  the  tegulse;  ovipositor  tubular,  extensile,  several-jointed; 


Figs.  928-934.    Hymenoptera 

928.  Vanhornia  (Crawford)  Vanhorniidae. 

929.  Calliceras,  head  and  antennae.   Calliceratidse. 

930.  Pelecinus,  wings.  Pelecinidae. 

931.  Serphus  (Brues)  Serphidae. 

932.  Loxotropa,  antenna.   Diapriidae. 

933.  Chrysis,  wings.  Chrysididae. 

934.  Telenomus.   Scelionidae. 


78. 


last  large  tergite  frequently  dentate;  antennae  13-jointed;  body 
usually  with  coarse  sculpture  and  of  metallic  color.  Cuckoo- 
wasps.  (Fig.  933).  (Chrysis,  cosmop.;  Parnopes,  Ellampus, 
Hedychrum,  widespr.;  Allocdelia,  S.  Afr.).     CHRYSIDID^I 

Abdomen  with  six  to  eight  visible  segments,  very  rarely  with  only 
four  or  five;  venter  convex;  body  rarely  with  any  coarse  sculp- 
ture  78 

Antenna?  10-jointed  in  both  sexes;  front  tarsi  of  female  usually 
pincers-shaped  (Fig.  937) ;  head  broad,  transverse,  or  subquad- 
rate;  female  frequently  apterous  with  the  thorax  nodose.  (Figs. 
937,  938).  (Dryinus,  Gonatopus,  Anteon,  cosmop.;  Aphe- 
lopus,  Eur.,  N.  Am.;  Bocchus,  N.  Am.;  Paradryinus,  Austr.) 

DRYINID.E 
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Antennae  12  to  13-jointed;  front  tarsi  simple;  head  elongate  or 
rounded 4 . .  79 

79.  Anal  lobe  of  hind  wing  conspicuous ;  abdomen  with  seven  or  eight 

visible  dorsal  segments;  head  usually  elongate,  oblong;  small, 
usually  black  or  bronzed  species,  the  females  sometimes  wing- 
less. (Bethylus,  Mesitius,  Perisierola,  widespr.;  Sierola, 
Hawaii;  Pristocera,  Epyris  (s.lat.),  Scleroderma,  Goniozus, 

cosmop.)   BETHYLID.ffi 

Anal  lobe  of  hind  wing  not  conspicuous,  separated  by  a  minute 
notch;  abdomen  with  at  most  six  segments  visible  from  above. 
(Cleptes,  Eur.,  Am.) CLEPTID.ffi 

80.  Abdomen  acute,  or  sharply  margined  along  the  sides 81 

Abdomen  rounded  on  the  sides;  wings,  when  present,  with  the 

radial  vein  developed,  but  not  complete,  leaving  the  radial  cell 
open;  no  postmarginal  vein.  (Fig.  929).  (Lygocerus,  Cono- 
stigmus,  Calliceras,  cosmop.;  Megaspilus,  holarc).  (CERA- 
PHRONIDM) CALLICERATIDiE 

81.  Antennae  ten-jointed,  rarely  with  fewer  joints,  but  never  more; 

front  wings  without  marginal  or  stigmal  vein  and  usually  with- 
out a  subcostal  vein  also.  (Platygaster  (including  Polygno- 
tus),  cosmop.;  Inostemma,   Leptacis,    Amblyaspis,   Eur., 

Am.) PLATYGASTRID.ffi 

Antennae  twelve-  or  eleven-jointed  (if  rarely  seven-  or  eight- 
jointed,  the  club  is  unjointed,  or  if  ten-jointed,  the  stigmal  vein 
is  present);  marginal  and  stigmal  veins  usually  present.  (Fig. 
934).  (Phanurus,  Telenomus,  Caloteleia,  Scelio,  cosmop.; 
Teleas,  Prosacantha,  Hadronotus,  widespr.;  Gryon,  Eur., 
Am.)  SCELIONID.ffi 

82.  Antennae  composed  of  fourteen  or  more  joints 83 

Antennae  with  never  more  than  thirteen  joints;  twelve-jointed  in 

the  female  and  thirteen-jointed  in  the  male,  except  in  rare  in- 
stances when  the  number  may  be  reduced.  (VESPOIDEA) .  .  85 

83.  Mandibles  with  four  teeth,  head  large,  quadrate;  antennae  with  at 

least  16  joints,  usually  more;  hind  wing  with  two  large  closed 
cells;  moderate-sized,  often  brilliantly  colored  species.  (Fig. 
935).  (Trigonalys,  palaearc;  Lycogaster,  Am.,  E.  Ind.; 
Tapinogalos,  N.  Am.,  S.  Afr.;  Seminota,  neotrop.;  Bareo- 

gonalos,  N.  Am.) TRIGONALIDiE 

Mandibles  with  not  more  than  three  teeth;  antennae  14-  or  15- 
jointed 84 

84.  Fore  wing  with  a  closed  discoidal  cell;  apex  of  propodeum  extend- 
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ing  back  beyond  the  insertion  of  the  hind  coxae;  antennae  not 
inserted  on  a  large  frontal  prominence.   (See  couplet  25). 

MONOMACHID.® 

Fore  wing  always  without  a  closed  discoidal  cell;  propodeum  not 

extended  back  beyond  the  insertion  of  the  hind  coxa?;  antennse 

inserted  on  a  conspicuous  frontal  shelf  or  prominence;  small 

black  or  brownish  species.    (Fig.  936).    (Belyta,    Oxylabis, 


Figs.  935-938.    Hymenoptera 

935.  Seminota  (Schultz)  Trigonalidae. 

936.  Belyta  (Fonts)  Belytidae. 

937.  Gonatopus,  front  tarsus  of  female.  Dryinidae. 

938.  Gonatopus  (Misra)  Dryinidae. 


Aclista,  widespr.;  Pantoclis,  cosmop.;  Leptorhaptus,  hol- 

arc.) BELYTID.E 

85.   First  discoidal  cell  shorter  than  the  submedian  cell  (usually  very 
much  so);  fore  wings  very  rarely  folded;  solitary  species,  never 

living  in  colonies 86 

First  discoidal  cell  very  long,  as  a  rule  much  longer  than  the  sub- 
median  cell ;  fore  wing  almost  always  folded  longitudinally  when 
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in  repose;  frequently  social  species,  living  in  colonies.  (Figs. 
940,  941,  944,  946) VESPIDJE  l 

a.  Transverse  median  vein  in  hind  wing  straight  or  curved,  not 

angulate;  fore  wing  with  two  or  three  cubital  cells,  the  marginal 

cell  always  truncate  at  apex;  antennae  usually  strongly  clavate.  b 

Transverse  median  vein  angulate;  antennae  not  noticeably  swollen 

apically d 

b.  Anal  lobe  of  hind  wing  elongate,  more  than  half  as  long  as  the 

submedian  cell.   (Euparagia,  N.  Am.) EUPARAGIIN^ 

Anal  lobe  of  hind  wing  small,  circular  or  oval,  much  less  than  half 
as  long  as  the  submedian  cell c 

c.  Discoidal  vein  in  hind  wing  obsolete  or  entirely  absent.   ( Masaris. 

palaearc;  Pseudomasaris,  N.  Am.;  Trimeria  neotrop.;  Ma- 
sariella,  Ceramius,  Ceramidides,  Afr.;  Paragia,  Austr.). 

MASARIDINiE 

Discoidal  vein  in  hind  wing  present,  fully  developed.    (Gayella, 

Paramasaris,  neotrop.,  N.  Am.) GA YELLINiE 

d.  Second  and  third  cubital  cells  each  receiving  a  recurrent  nervure. 

(Raphiglossa,  palsearc,  Afr.) RAPHIGLOSSIN^J 

Second  cubital  cell  receiving  both  recurrent  nervures e 

e.  Mandibles  short  and  broad,  obliquely  truncate  and  toothed  at 

the  apex,  folding  above  one  another  under  the  clypeus  or  very 

slightly  crossing  f 

Mandibles  more  or  less  elongate  and  knife-like,  either  crossing 
each  other  or  extended  forward  to  form  a  beak,  their  inner 
margins  more  or  less  toothed  or  notched j 

f.  Tarsal  claws  bifid  or  toothed;  middle  tibiae  with  one  or  two  spurs; 

clypeus  broadly  truncate  at  apex;  solitary  wasps.    (Zethus, 

cosmop.;  Labus,  Afr.,  Indo-Mal.)   ZETHIN.E 

Tarsal  claws  simple;  middle  tibiae  with  two  spurs,  very  rarely 
with  one;  true  social  wasps,  living  in  colonies,  the  females  often 
dimorphic  as  fertile  females  and  sterile  workers g 

g.  Clypeus  broadly  truncate  and  more  or  less  emarginate  at  the 

apex;  first  abdominal  tergite  vertically  truncate  anteriorly; 
hind  wing  without  a  lobe  at  the  anal  angle,  the  basal  third 
strongly  narrowed.   Hornets;  Yellow-jackets  (Vespa,  Vespula, 

palsearc,  nearc,  Indo-Mal.) VESPIN-ffi 

Clypeus  pointed  at  the  apex,  rarely  rounded  or  straight,  in  which 
case  the  first  abdominal  tergite  is  not  vertically  truncate;  hind 
wing  usually  with  a  lobe  at  the  anal  angle h 

1  This  varied  and  extensive  family  is  divisible  into  several  groups,  some  of  which  were  formerly 
regarded  as  families,  but  now  more  generally  as  of  only  subfamily  rank.  A  key  to  these  which 
has  been  kindly  revised  by  Prof.  Bequaert  is  given  below. 
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h.  Second  abdominal  segment  broadly  bell-shaped,  its  tergite  and 
sternite  completely  or  for  the  most  part  fused;  first  segment 
much  narrower  than  the  second;  extensory  muscle  of  the 
abdomen  inserted  on  the  propodeum  in  a  narrow  and  much 
compressed  slit.   (One  genus,  Ropalidia  (  =  Icaria),  Afr.,  Indo- 

Austr.).    (RHOPALIDIINjE) ROPALIDIIN-E 

Second  abdominal  segment  of  the  usual  shape,  its  tergite  and 
sternite  freely  articulated i 

i.  Extensory  muscle  of  the  abdomen  inserted  on  the  propodeum  in  a 
narrow  and  much  compressed  slit;  first  abdominal  segment 
never  narrowed  into  a  stalk;  antennae  always  of  12  joints  in  the 
female  and  13  in  the  male.    (Polistes,  cosmop.;  Gyrdstoma, 

oriental) POLISTIN-ffi 

Extensory  muscle  of  the  abdomen  inserted  on  the  propodeum  in  a 
broad,  oval  cavity;  first  abdominal  segment  often  stalk-like; 
antenna?  with  11  or  12  joints  in  the  female  and  12  or  13  in  the 
male.  (Polybia,  Chartergus,  neotrop.;  Mischocyttarus, 
Nectarina,  N.  Am.,  neotrop.;  Belonogaster,  Afr.;  Polybidi- 
des,  Afr.,  oriental) POLYBIIN-ffi 

j.  Middle  tibiae  with  one  apical  spur  (very  rarely  two  or  none); 
clypeus  broadly  rounded,  truncate  or  emarginate  at  tip  (very 
rarely  pointed).  A  large  cosmopolitan  group.  (Eumenes, 
Odynerus,  Symmorphus,  Ancistrocerus,  Pterochilus,  cos- 
mop.;    Synagris,    Afr.;    Pachymenes,    widespr.;    Monobia, 

N.  Am.,  neotrop.)   EUMENIN51 

Middle  tibiae  with  two  spurs;  clypeus  projecting  in  a  round  or 
sharp  point.    (Stenogaster  (  =  Ischnogaster) ,  Indo-Austr.). 

STENOGASTRINiE 

86.  Flagellum  of  antennae  bare  or  with  very  short  pubescence,  not 

clothed  with  conspicuous  hairs 87 

Flagellum  clothed  with  conspicuous  hairs,  as  long  as,  or  much 
longer  than  the  width  of  the  antennal  joints.  (Plumarius 
(=  Konowiella),  Chile,  Argentina;  Myrmecopterina  (  =  Ar- 
chihymen),  S.  Afr.).  {KONOWIELLIDjE,  ARCHIHYME- 
IDM) PLUMARIID-ffi 

87.  Mesopleura  divided  by  an  oblique  suture  into  a  lower  and  upper 

part;  legs,  including  the  coxae  very  long;  hind  femora  unusually 
long;  middle  tibiae  with  two  spurs.  Spider  hunting  wasps. 
(Psammochares  (=P6mpilus),  Pepsis  (Tarantula  hawks), 
Ceropales,  Agenia,  widespr.).    (CEROPALIDAt,  POMPIL- 

IDM)  PSAMMOCHARID-ffi 

Mesopleura  not  thus  divided;  legs  shorter,  the  hind  femora 
not  usually  extending  to  the  apex  of  the  abdomen 88 


498 


bulletin:  museum  of  comparative  zoology 


88.  Meso-  and  metasternum  forming  together  a  flat  plate  which  is 
divided  by  a  transverse,  more  or  less  sinuous  suture,  and  over- 
lies the  bases  of  the  four  posterior  coxse;  wing  membrane,  be- 
yond the  closed  cells,  finely  longitudinally  wrinkled;  hypopy- 
gium  of  male  with  three  spines.  Large,  usually  brightly  colored 
wasps.  (Scolia,  Campsomeris  (=Elis),  cosmop.,  mainly  trop.) 

SCOLIIDiE 


Figs.  939-946.    Hymenoptera 

939.  Paniscomima,  wings  (Enderlein)  Rhopalosomatidse. 

940.  Vespa,  head  in  front  view  (Schmiedeknecht)  Vespidse. 

941.  Vespa,  wings.  Vespidse. 

942.  Sphserophthalma,  wings.  Mutillidse. 

943.  Elis,  wings  of  female.  Tiphiidse. 

944.  Polistes,  lateral  view  of  thorax  (Bequaert)  Vespidse. 

945.  Elis,  wings  of  male.    R,  radial  or  marginal  cell;  CI,  C2,  C3,  cubital  or 

submarginal  cells;  Dl,  D2,  D3,  discoidal  cells;  M,  median  cell;  SM, 
submedian  cell.   Tiphiidse. 

946.  Eumenes,  wings.   Vespidse. 

Meso-  and  metasternum  not  forming  such  a  plate  overlying  all 
four  posterior  coxre;  sometimes  provided  with  a  pair  of  thin 
backwardly  directed  plates  or  laminae  which  overlie  the  bases 

of  the  middle  coxre 89 

89.  Joints  of  antennal  flagellum  long  and  slender,  each  bearing  at  the 
apex  two  slender  spines;  joints  of  tarsi  broadened  and  deeply 
lobed  (female);  hind  wing  with  a  prominent  anal  lobe  and  a 
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deep  axillary  incision  (Fig.  939).  (Rhopalosoma,  Am. ;  Panis- 
comima,  Afr.;  Hymenochimsfera,  India). 

RHOPALOSOMATID-ffi 

Joints  of  antennal  flagellum  not  spined  at  tip,  tarsi  simple 90 

90.  Mesosternum  with  two  laminae  that  overlie  or  project  between  the 

bases  of  the  middle  coxae  and  usually  extend  to  the  mid-line 

where  they  are  separated  by  a  median  suture 91 

Mesosternum  simple,  without  appendages  behind,  or  with  the 
laminae  reduced  to  a  pair  of  minute  tooth-like  projections.  .94 

91.  Ocelli  small 92 

Ocelli  very  large;  nocturnal   insects   (males).       (Brachycistis, 

Chyphotes,  Am.).   (See  couplet  94). 

Brachycistin.e  of  the  MUTILLID.ffi 

92.  Males  with  apex  of  abdomen  terminating  in  a  single  strongly 

upcurved  spine  (if  there  are  8  ventral  abdominal  segments 
and  the  pygidium  is  not  deeply  emarginate,  see  Dimorphothyn- 
nus  and  Rhagigaster  in  the  Thynnidae);  females  with  a  deep 
constriction  between  the  first  and  second  ventral  abdominal 
segments.  (Figs.  943, 945).  (Tiphia,  cosmop. ;  Paratiphia,  Am.; 
Elis  (=Myhne),  widespr. ;  Pterombrus  (=Engycystis),  Am.). 
(Including  PTEROMBRID^  and  M  YZINIDjE) .  TIPHIID-ffi 
Males  with  apex  of  abdomen  not  terminating  in  a  single  strongly 
upcurved  spine  (except  Dimorphothynnus  and  Rhagigaster), 
otherwise  armed  or  without  spines;  females  (of  Anthobosca) 
without  a  deep  constriction  between  the  first  and  second  ven- 
tral abdominal  segments 93 

93.  Pygidium  of  male  of  various  forms,  with  or  without  spines;  an- 

tennae of  male  generally  inserted  under  a  frontal  prominence, 
their  sockets  facing  anteriorly  or  laterally  instead  of  dorsally; 
wing  venation  of  male  complete  and  extending  out  to  the  tips 
of  the  wings,  three  closed  cubital  cells,  the  first  usually  divided 
at  least  partially  by  a  spur  from  the  first  intercubitus ;  female 
wingless.  (Diamma,  Rhagigaster,  Dimorphothynnus, 
Austr.;  Elaphroptera,  Encyrtothynnus,  S.  Am.;  Glypto- 

metdpa,  N.  Am.) ." THYNNID^I 

Pygidium  of  male  unarmed;  antennae  of  male  not  inserted  under  a 
frontal  prominence,  their  sockets  facing  dorsally ;  female  winged. 
(Anthobosca,  S.  Am.,  Austr.) ANTHOBOSCID^I 

94.  Hind  wing  with  a  prominent  separated  lobe  at  the  anal  angle.  .96 
Hind  wing  without  a  lobe  at  the  anal  angle,  at  most  with  an  ob- 
tuse emargination  at  the  posterior  basal  angle 95 
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95.  Cubital  vein  in  hind  wing  originating  beyond  the  transverse 

median  vein;  second  abdominal  segment  separated  from  the 
first  by  a  strong  constriction  both  above  and  below;  female 
winged.    (Sierolomorpha,  nearc,  Hawaii). 

sierolomorphida: 

Cubital  vein  in  hind  wing  not  originating  beyond  the  transverse 
median  vein;  body  almost  always  conspicuously  pilose  (Fig. 
942) ;  female  wingless.  Velvet  ants.  A  widespread  family  occur- 
ring mainly  in  desert  regions.  (Mutilla,  palmare,  ethiop., 
oriental;  Dasymutilla,  Photopsis,  Am.;  Traumatomutilla, 
neotrop.;  Ephutomorpha,  Austr.) MUTILLID.® 

96.  Abdomen  with  the  several  segments  separated  by  strong  con- 

strictions (males) 97 

Abdomen  without  such  constrictions,  except  between  the  first 
and  second  segments;  hypopygium  of  male  unarmed;  female 
winged;  sting  long,  enclosed  in  a  tubular  organ  at  base;  body 
bare,  marked  with  yellow  or  white.  (Sapyga,  widespr.;  Eusa- 
pyga,  Am.)  SAPYGID.® 

97.  Hypopygium  of  male  armed  with  a  strong,  upcurved  spine;  female 

wingless,  the  thorax  constricted  into  three  parts.    (Methdca, 

widespr.;  Dryinopsis,  E.  Ind.) METHOdD.® 

Hypopygium  of  male  unarmed;  female  wingless,  the  thorax  di- 
vided into  two  parts  by  a  transverse  suture.  (Myrmdsa, 
holarc.) MYRMOSID.E 

98.  Thorax  clearly  divided  above  into  three  parts  by  sutures  or 

sharply  defined  constrictions,  or  into  two  by  a  constriction; 

scutellum  nearly  always  present 99 

Thorax  with  only  one  dorsal  sclerite,  or  with  two  separated  by  a 
suture;  no  scutellum 114 

99.  Antennae  with  22  joints  or  more.   (See  couplet  72). 

Females  of  the  SCLEROGIBBID^ 
Antennae  with  15  joints  or  less 100 

100.  Antennae  inserted  on  a  frontal  shelf  or  strong  prominence.  . .  .  101 
No  shelf  or  strong  prominence  at  the  base  of  the  antennae.  . .  .  103 

101.  First  segment  of  the  abdomen  forming  a  distinctly  separated 

petiole;  antennae  inserted  on  a  frontal  shelf 102 

Abdomen  without  a  distinctly  separated  petiole;  antennae  not 
inserted  on  a  shelf.   (See  couplet  69)  .  .  Some  EMBOLEMID.ffi 

102.  Antennae  usually  12-jointed.    (See  couplet  69). 

Some  females  of  the  DIAPRIID.ffi 
Antennae  usually  15-jointed.    (See  couplet  84). 

Some  females  of  the  BELYTID^I 


BRUES   AND   MELANDER:    CLASSIFICATION    OF   INSECTS  501 

103.  Abdomen  acute  or  sharply  margined  along  the  sides 104 

Abdomen  without  an  acute  or  sharply  margined  edge  along  the 

sides  105 

104.  Antennae  12-  or  11-jointed  (if  rarely  7-  or  8-jointed,  the  club  is 

unjointed).     (See  couplet  81). 

A  few  females  of  the  SCELIONID^S 

Antennae  10-jointed,  rarely  with  fewer  joints,  but  never  more. 

(See  couplet  81) A  few  males  of  the  PLATYGASTRID^I 

105.  Antennae  inserted  low  down,  next  to  the  border  of  the  clypeus .  106 
Antennae  inserted  at  the  middle  of  the  face,  far  above  the  clypeus. 

(Paracddrus).  (See  couplet  75). 

A  few  females  of  the  SERPHIDiE 

106.  Antennae  10-  or  11-jointed 107 

Antennae  12-  or  13-jointed 108 

107.  Front  tarsi  of  female  pincers-shaped;   antennae  of  male   10- 

jointed.     (See   couplet   78) Some    DRYINID£! 

Front  tarsi  of  female  not  pincers-shaped;  antennae  of  male  11- 
jointed.     (See  couplet  80) Some  CALLICERATID.ffi 

108.  Head  elongate,   usually   distinctly  longer  than   wide;   thorax 

divided  by  sutures,  or  if  divided  by  constrictions,  the  head  is 
much  longer  than  wide.   (See  couplet  79). 

A  few  females  of  the  BETHYLID.E 
Head  almost  always  oval,  slightly  broader  than  high 109 

109.  Abdomen  with  only  four  visible  tergites.    (See  couplet  52). 

ALIENIDiE 
Abdomen  normal,  with  six  to  eight  visible  tergites 110 

110.  Wings  present,  though  greatly  reduced  in  size;  tegulae  normally 

developed;  thorax  of  normal  form,  divided  by  sutures Ill 

Wings  absent;  tegulae  indicated  only  as  minute  tubercles;  thorax 
generally  of  abnormal  form,  often  divided  by  constrictions.  .112 

111.  Antennae  13-jointed.    (See  couplet  95). 

A  very  few  males  of  the  MUTILLIDiE 
Antennae  12-jointed.   (See  couplet  87). 

A  very  few  females  of  the  PSAMMOCHARID.® 

112.  Mesosternum  simple,  without  laminae  that  overlie  or  project 

between  the  bases  of  the  middle  coxae.   (See  couplet  97). 

Females  of  the  METHOCID^I 

Mesosternum  with  two  laminae  that  overlie  or  project  between 

the  bases  of  the  middle  coxae 113 

113.  Abdomen  with  a  distinct  cylindrical  petiole  consisting  only  of  the 

sternite,  the  first  tergite  capping  its  posterior  end.   (See  couplet 
91)  (Females  of  Chyphotes) MUTILLID-ffi,  part 
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Abdomen  not  petiolate;  femora  compressed.    (See  couplet  93). 

Females  of  the  THYNNIDtfl 

114.  Pronotum  separated  from  the  remainder  of  the  thorax  by  a 

suture 115 

Pronotum  fused  with  the  remainder  of  the  thorax,  the  entire 
thorax  without  sutures  above.   (See  couplet  95). 

Females  of  the  MUTILLID-ffi 

115.  Ocelli  present.  (See  couplet  97).   Females  of  the  MYRM  6 SID.ffi 
Ocelli  absent.    (See  couplet  91).    Females  of  Brachycistis. 

MUTILLID-ffi,  part 


947 


948 


950 


949 


Figs.  947-950.    Hymenoptera 

947,  948,  949.  Hind  legs  of  bees  (Smith)  Apoidea. 

950.   Plumose  or  compound  body-hairs  of  bees  (Smith)  Apoidea. 


116.  Antenna?  with  12  (female)  or  13  (male)  joints;  very  rarely  with 

12  in  the  male 117 

Antennae  10-jointed  in  both  sexes;  no  closed  cubital  or  discoidal 
cells;  front  tarsi  of  female  often  pincers-shaped.  (See  couplet 
78) DRYINID.ffi 

117.  Hind  tarsi  slender,   filiform,  the  first  joint  not  broadened  or 

thickened;   abdomen  often  petiolate;   all  hairs  on  the  body 

simple,  unbranched.   (SPHECOIDEA) 118 

Hind  tarsi  with  the  first  joint  thickened  or  flattened,  often  densely 
hairy ;  abdomen  always  sessile ;  at  least  a  part  of  the  body-hairs 
branched  or  plumose.  Bees.  (Figs.  947,  948,  949,  950,964,  965). 
(APOIDEA  (ANTHOPHILA)) 136 

118.  Middle  tibise  with  two  apical  spurs,  both  well  developed 119 

Middle  tibise  generally  with  only  one  well  developed  apical  spur; 

sometimes  with  two  or  none.  When  a  second  spur  is  well  de- 
veloped, the  hind  femora  are  widened  at  the  tip  (Alyson,  Di- 
dineis),  or  the  mandibles  are  emarginate  externally  (Dine- 
tus) 125 
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119.  Mesosternum  produced  into  a  forked  process  posteriorly;  parap- 

sidal  furrows  distinct;  pronotum  usually  long,  conically  pro- 
duced in  front,  usually  with  a  median  groove,  its  posterior  lobes 
often  approaching  close  to  the  tegulae.    (Ampulex,  widespr.; 

Rhinopsis,  Dolichurus,  cosmop.) AMPULICIDiE 

Mesosternum  not  thus  produced;  parapsidal  furrows  indistinct 
or  wanting 120 

120.  Abdomen  with  a  distinct,  usually  long,  cylindrical  petiole,  which 

at  the  base,  at  least,  consists  only  of  the  sternite.  (Figs.  891,  925, 
951).  (Chlorion  (  =  Sphez,  auctt.),  Sceliphron  (=  Pelopoeus), 

Sphex  (  =  Amm6phila),  cosmop.) SPHECID.ffi 

Abdomen  sessile  or  subsessile,  never  with  a  slender,  cylindrical 
petiole 121 

121.  Labrum  free,  well-developed,  wider  than  long,  triangular  or  semi- 

circular, extending  beyond  the  clypeus ;  sternauli  on  mesopleura 
not  complete.    (Stizus,  Sphecius,  cosmop.;  Exeirus,  Austr.) 

(EXEIRIDjE)  STIZID.ffi 

Labrum  short,  small,  not  or  scarcely  extending  beyond  the  cly- 
peus. (If  the  second  cubital  cell  is  petiolate  and  the  hind  angles 
of  the  propodeum  are  neither  acute  nor  spined,  see  Exeirus, 
couplet  121) 122 

122.  Radial  cell  broadly  truncate  at  apex  and  prolonged  as  a  small, 

weakly  defined  cell;  antennae  inserted  near  the  clypeus,  very 
close  to  the  clypeal  suture;  eyes  of  male  usually  very  large 
and  contiguous  above.   (Dimorpha  (  =  Astata),  cosmop.;  Dip- 

loplectron,  N.  Am.)  {ASTATIDM) DIMORPHID-ffi 

Radial  cell  not  appendiculate,  pointed  at  apex 123 

123.  Antennae  inserted  very  near  to  the  upper  edge  of  the  clypeus, 

close  to  the  clypeal  suture;  first  segment  of  abdomen  usually 
long,  slender,  nodose  at  apex  and  separated  from  the  second  by 
a  distinct  constriction;  second  cubital  cell  not  receiving  a  re- 
current nervure.    (Mellinus,  widespr.) MELLINID^l 

Antennae  inserted  on  the  face  well  above  the  margin  of  clypeus; 
first  segment  of  abdomen  broad  and  stout;  second  cubital  cell 
receiving  at  least  one  recurrent  nervure,  usually  two 124 

124.  Sternauli  on  mesopleura  complete,  usually  deep;  second  cubital 

cell  with  a  distinct  upper  side,  not  triangular;  propodeum 
rounded;  thorax  smooth,  not  coarsely  punctate.    (Fig.   956). 

(Gorytes,  cosmop.) GORYTID.ffi 

Sternauli  wanting  or  indicated  only  anteriorly;  second  cubital 
cell  triangular  or  petiolate;  propodeum  with  the  upper  hind 
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angles  acute  or  produced  as  stout  spines;  thorax  coarsely  punc- 
tate.  (Nysson,  cosmop.) NYSSONID.ffi 

125.  Eyes  deeply  emarginate;  one  clearly  defined  cubital  cell,  ab- 
domen petiolate  and  gradually  enlarged  apically  (Trypoxylon, 
cosmop.) ;  or  two  cubital  cells,  or  three  with  the  second  petiolate 
(Pison,  cosmop.;  Pisonopsis,  nearc;  Aulacophilus,  neotrop.). 
(Figs.  957,  959).    (TRYPOXYLONIDjE).   TRYPOXYLIDSE 


951. 
952. 
953. 
954. 
955. 
956. 


Figs .  9  5 1  -960 .    Hy menoptera 


Chlorion,  wings.  Sphecidse. 
Eucerceris,  wings.  Cerceridse. 
Bembix,  wings.  Bembicidse. 
Cerceris,  wings.  Cerceridse. 
Tachytes,  wings.  Larridse. 
Gorytes,  wings.   Gorytidse. 

957.  Trypoxylon,  front  view  of  head  (Kohl)  Trypoxylidse. 

958.  Tachytes,  underside  of  thorax.  M,  mesosternum;  P,  its  posterior  pro- 

cess; C,  coxse  (Williams)  Larridse. 

959.  Trypoxylon,  wings.  Trypoxylidse. 

960.  Niteliopsis,  antenna  of  female  (Williams)  Larridse. 


126. 


127. 


Eyes  not  deeply  emarginate,  or  if  emarginate,  the  second  of  the 
three  cubital  cells  is  not  petiolate 126 

Fore  wings  with  two  or  three  completely  closed  cubital  cells, 
the  veins  enclosing  them  strong  and  sharply  defined 127 

Fore  wings  with  not  more  than  one  closed  cubital  cell 133 

Labrum  large,  free,  triangularly  elongated  beyond  the  clypeus, 
much  longer  than  wide;  radial  cell  simple,  not  appendiculate 
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at  tip;  ocelli  more  or  less  aborted.     (Fig.  953).      (Bembix 
(=Bembex),  cosmop.;  Microbembex,  Bicyrtes  (=Bcmbidala), 

Stictia  (  =  Monedula),  Steniolia,  Am.)    BEMBICID^I 

Labrum  small,  usually  entirely  concealed  by  the  clypeus;  radial 
cell  sometimes  with  a  cross  vein  clearly  defined;  ocelli,  or  at 
least  the  anterior  one,  perfectly  formed 128 

128.  Abdomen  strongly  constricted  both  above  and  below  between 

the  first  and  second  segments 129 

Abdomen  without  a  strong  constriction  above  between  the  first 
and  second  segments 130 

129.  Mesopleura  with  a  vertical  furrow  which  separates  the  prepectus 

from  the  rest  of  the  mesopleura;  hind  femora  usually  simple  at 
apex.    (Philanthus,  cosmop.;  Trachypus,  neotrop.;  Aphil- 

anthops,  nearc.)  PHILANTHID-ffi 

Mesopleura  without  such  a  furrow,  the  prepectus  not  separated; 
hind  femora  with  a  projection  below  at  apex.  (Figs.  952,  954). 
(Cerceris,  cosmop.;  Eucerceris,  Am.) CERCERIDiE 

130.  Hind  femora  produced  below  at  apex  as  a  flattened  tubercle 

which  overlaps  the  base  of  the  tibia;  abdomen  sessile.    (Alyson, 
holarc, neotrop.;  Bothynostethus,  Am.;  Scapheutes,  S.Am.). 

ALYSONHXffi 
Hind  femora  simple  at  apex,  without  projection 131 

131.  Marginal   cell   not   appendiculate   and   mandibles   without   an 

emargination  externally;  one,  two,  or  three  submarginal  cells; 
eyes  not  emarginate  on  the  inner  edge.  (Stigmus,  Psen, 
widespr.;  Pemphredon,  Passaldecus,  holarc).  (Including 
M 1 MES1BM  and  PSEN ID JE)  ....  PEMPHREDONID-ffi 
Marginal  cell  appendiculate,  or  if  not,  the  mandibles  are  emargi- 
nate externally 132 

132.  Second  cubital  cell  present  and  not  petiolate  above ;  upper  ocelli 

usually  aborted  or  deformed.  (Figs.  955,  958,  9C0).  (Tachytes, 
Larra,   Tachysphex,   cosmop.;  Palarus,   Lyrdda,  widespr.; 

Dinetus,  Eur.;  Sericophorus,  Austr.)  LARRID.ffi 

Second  cubital  cell  petiolate,  or  rarely  absent;  three  perfectly 
formed  ocelli;  small  species.  (Miscophus,  widespr.;  Pleno- 
culus,  N.  Am.).  ( NITELIDM) MISCOPHID-ffi 

133.  Postscutellum  with  two  scale-like  processes  which  project  back; 

propodeum  above  with  a  long  spine  or  forked  process;  cubital 
and  discoidal  cells  not  distinctly  separated.  (Oxybelus,  cos- 
mop.; Belomicrus,  holarc.) OXYBELID.ffi 

Postscutellum  and  propodeum  simple,  without  scales  or  spine.  134 
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134. 


135. 


Hind  wing  with  distinct  cells 135 

Hind  wings  without  any  closed  cells.  (Nitela,  Eur.).  (See  coup- 
let 132) A  few  MISCOPHIDiE 

Radial  cell  appendiculate;  black,  usually  with  yellow  markings. 
(Crabro  (including  Rhopalum,  Solenius,  and  many  sub- 
genera), cosmop.,  mainly  holarc;  Anacrabro,  N.  Am.). 

CRABRONIDjE 

Radial  cell  simple,  not  appendiculate.  (Ammo planus,  holarc). 
(See  couplet  131) A  few  PEMPHREDONID-ffi 


961. 

962. 
963. 


965 


Figs.  961-965.    Hymenoptera 


Apis,  head,  at,  antenna;  md,  mandible;  Im,  labrum;  mx,  maxillary  pal- 
pus; Ip,  labial  palpus;  lb,  labium.    (Cheshire)  Apidae. 
Head  of  long-tongued  bee  (Cockerell). 
Apis,  hind  leg  of  worker  (Smith)  Apidse. 


964, 965.   Hind  legs  of  bees  (Riley). 


136.  Hind  tibiae  without  apical  spurs;  radial  cell  either  very  long  or 

incompletely  closed;  social  species  living  in  colonies,  the  females 
dimorphic,  consisting  of  fertile  individuals  and  infertile  workers. 
(Figs.  961,  963).  (Apis,  Ind.  (A.  mellijera,  Honey-bee,  cosmop.); 

Melipona  (Stingless  bees),  tropicopolitan) APID.ffi 

Hind  tibia?  with  apical  spurs;  when  rarely  the  spurs  are  very  short 
in  some  males,  the  radial  cell  is  neither  very  long,  nor  open  at 
apex 137 

137.  Tongue  short,  broad,  obtuse,  and  emarginate  at  apex  or  divided 

medially  138 
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Tongue  more  or  less  elongate,  pointed,  not  emarginate  at  the 
tip 139 

138.  Fore  wing  with  three  closed  cubital  cells;  moderate-sized,  hairy 

bees;  tongue  split.    (Colletes,  widespr.;  Megacilissa,  Am.; 

Gastropsis,  Austr.)   COLLETID^l 

Fore  wing  with  only  two  closed  cubital  cells ;  small  bees  with  very 
little  hair,  face  almost  always  with  white  or  yellow  markings. 
(Prosopis  (=  HyloBus),  cosmop.;  Hylseoides,  Austr.).  (HY- 
LjEIDM)  PROSOPIDIDJE 

139.  The  cheeks  separating  the  eyes  from  the  mandibles  longer  than 

the  pedicel  of  the  antenna?;  large,  social,  densely  hairy  species, 
with  contrasting  black  and  yellow  or  sometimes  also  orange  or 
red  pile.    Bumble-bees.    (Bombus  (=Bremvs),  cosmop.;  Psi- 

thyrus,  holarc,  neotrop.).    (BREMIDM) BOMBID.ffi 

Eyes  nearly  or  quite  reaching  the  base  of  the  mandibles ;  solitary 
species 140 

140.  Abdomen  of  female  with  a  dense  brush  of  pollen-collecting  hairs 

on  the  underside;  hind  legs  without  a  pollen-collecting  appara- 
tus; pygidium  of  female  large  and  broad,  without  a  median  flat 
area,  very  broad  and  sometimes  toothed  on  the  hind  margin  in 
the  male;  only  two  closed  submarginal  cells;  labial  palpi  with  the 
basal  joints  much  elongated,  the  apical  minute.  Leaf-cutter 
bees.  (Megachile,  Lithurgus,  cosmop.;  Trachusa,  Eur.,  Am.; 
Osmia,  Heriades,  Anthidium,  widespr.).  MEGACHILID.ffi 
Abdomen  of  female  without  such  a  dense  brush ;  pollen-collecting 
apparatus,  if  present,  consisting  of  a  covering  of  long,  dense 
hairs  on  the  hind  legs  or  of  an  abnormal  widening  of  the  tibiae; 
absent  in  the  parasitic  forms  and  considerably  reduced  in  cer- 
tain others 141 

141.  Pollen-collecting  apparatus  present  on  the  hind  legs,  the  first 

joint  of  the  hind  tarsi  strongly  enlarged  and  flattened;  body 
conspicuously  hairy,  especially  on  the  thorax  and  head;  almost 

entirely  non-parasitic  forms 142 

No  pollen-collecting  apparatus  present;  first  joint  of  hind  tarsi 
not  conspicuously  enlarged  or  flattened;  body  without  any 
dense  vestiture  of  long  hairs  and  often  with  a  conspicuous 
color  pattern ;  parasitic  species 146 

142.  Pygidium  of  female  and  frequently  of  male  also  with  a  triangular 

flat  median  area;  tongue  short,  moderate,  or  elongate 143 

Pygidium  without  a  median  triangular  area,  although  sometimes 
with  a  median  keel;  tongue  very  long  and  slender 144 
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143.  Tongue  more  or  less  short,  dagger-like;  radial  cell  pointed  at 

apex;  usually  three  submarginal  cells;  maxillary  palpi  usually 
six-jointed;  pygidium  of  female  with  a  triangular  median  area; 
burrowing  bees,  sometimes  metallic  in  color.  (Andrena, 
Sphecodes,  Halictus,  cosmop.;  Augochldra,  Am.). 

ANDRENID& 

Tongue  elongate,  though  not  so  long  as  in  the  higher  groups ;  al- 
most always  only  two  submarginal  cells;  radial  cell  blunt  or 
truncate  at  apex,  very  rarely  pointed;  rather  densely  hairy; 
never  brilliantly  metallic,  though  rarely  with  the  head  and 
thorax  green;  often  with  yellow  markings.  (Panurgus,  Panur- 
ginus,  Halictoides,  holarc. ;  Perdita,  N.  Am.).  PANURGID.ffi 

Tongue  elongate,  very  long;  first  two  joints  of  labial  palpi  greatly 
lengthened  and  flattened,  sheath-like,  last  two  minute;  gen- 
erally large  and  densely  hairy  bees  with  well-developed  pollen 
collecting  apparatus;  males  often  with  long  antennae  and 
usually  with  yellow  clypeus.  (Podalirius  (  =  Anthophora) , 
Eucera  (including  Melissodes,  Diadasia,  Emphor),  cosmop.; 
Hemisia  (=Centris),  widespr.).    {ANTHOPHORIDM). 

PODALIRIID-ffi 

144.  Hind  tibia?  of  female  greatly  widened  and  posteriorly  expanded, 

smooth  on  the  outer  side.  Large  or  moderate  sized,  often  metal- 
lic, brilliantly  ornamented  species.    (Euglossa,  Eulema,  neo- 

trop.) EUGLOSSID-ffi 

Hind  tibise  without  smooth  corbicula,  furnished  with  hairs  for 
collecting  pollen;  very  large  or  very  small  species.  (Carpenter 
bees) 145 

145.  Hind  tibia  and  tarsus  of  female  with  a  dense  pollen-collecting 

scopa;  stigma  obsolete;  large  robust    bees.  (One  tropicopolitan 

genus,  Xylocopa)  XYLOCOPID-ffi 

Hind  tibia  and  tarsus  without  distinct  scopa,  the  hairs  sparse; 
stigma  large;  small  species.  (Ceratina,  widespr.;  Allodape, 
Afr.,  As.,  Austr.) CERATINID^! 

146.  Apical  abdominal  tergite  of  female  large  and  frequently  with  a 

median  carina;  in  the  male  usually  emarginate  or  toothed; 
only  two  cubital  cells;  head  large  and  broad;  body  generally 
coarsely  sculptured;  species  of  sombre  colors.   (Stelis,  holarc). 

STELIDIDtf! 

Apical  tergite  of  female  not  unusually  large,  sometimes   very 

small;  body  not  coarsely  sculptured;  brightly  colored  or  metallic 

species 147 
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147.  Hind  tibiae  greatly  broadened,  flattened  above;  large  bees  of 

brilliant  blue  or  green  metallic  color.  (Chrysantheda,  S.  Am.). 

CHRYSANTHEDID^I 
Hind  tibiae  of  the  ordinary  form;  smaller,  rarely  large  bees  .  . .  148 

148.  Maxillary  palpi  six-jointed;  usually  wasp-like  in  appearance, 

with  bright  yellow  and  often  red  color;  almost  always  with 
three  submarginal  cells;  marginal  cell  pointed  on  the  costa. 

(Nomada,  cosmop.)   NOMADID.ffi 

Maxillary  palpi  two-  to  six-jointed;  usually  robust  bees  with  con- 
spicuous, sometimes  metallic  markings  due  to  appressed  hairs, 
but  without  yellow  tegumentary  markings.  (Fig.  894).  (Cro- 
cisa,  cosmop.;  Melecta,  Epeolus,  Pasites,  widespr. ;  Melissa, 
neotrop.)  MELECTID.ffi 

Larvae 

At  the  present  time  it  is  impossible  to  give  any  reasonably  complete 
or  reliable  key  for  the  determination  of  the  larvae  of  the  numerous 
families  of  Hymenoptera.  Those  of  the  suborder  Chalastogastra  have 
been  quite  extensively  studied  by  several  workers  in  Europe  and  in 
North  America,  and  the  grouping  of  these  families  below  is  based  to  a 
great  extent  on  the  work  of  Yuasa.  Many  of  the  larvae  of  the  other 
families  have  become  so  greatly  specialized,  modified,  or  reduced  as  a 
result  of  parasitism,  maternal  care,  or  from  life  as  gall  insects  that  the 
present,  very  incomplete  knowledge  affords  no  basis  for  a  helpful 
key.  Consequently  references  to  habits  have  necessarily  been  intro- 
duced as  differential  characters,  for  the  few  of  the  higher  forms  that 
are  included.  It  is  thought,  however,  that  the  following  summary 
will  be  helpful  and  reasonably  reliable  so  far  as  it  extends,  although 
it  must  be  borne  in  mind  that  the  larvae  of  only  a  small  proportion  of 
the  species  in  any  family  are  known,  and  that  many  families  cannot 
be  differentiated  at  all. 

1.  Body  typically  caterpillar-like  (eruciform)  (Figs.  966,  969),  com- 
monly with  a  color  pattern;  thoracic  legs  usually  well  developed, 
although  sometimes  much  reduced;  head  much  more  strongly 
chitinized  than  the  rest  of  the  body;  abdominal  prolegs  often 
present,  entirely  lost  in  some  groups,  but  the  body  always  re- 
tains an  eruciform  appearance.  (Fig.  969).  Antennae  and 
palpi  almost  always  present  and  consisting  of  more  than  one 
joint.  Mandibles  strong,  almost  always  with  more  than  one 
tooth;  ocelli  frequently  present.    Alimentary  canal  continuous 
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through  the  body  (except  probably  Oryssidae).  Larvae  generally 
free  living,  feeding  externally  on  plants,  boring  internally  in 
plant  tissue,  occasionally  forming  galls;  parasitic  only  in  the 

Oryssidae.  Suborder  CHALASTOGASTRA 2 

Body  legless,  of  a  distinctly  helpless,  coarctate  type,  without 
color  pattern;  head  not  heavily  chitinized;  mouthparts  and 
antenna  much  reduced;  palpi  soft  and  papilliform;  antennae 


966 


967 


Figs.  966-971.    Larvae  of  Hymenoptera 

966.  Neodiprion  (Middleton)  Diprionidse. 

967.  Pteronidea,  head  (Yuasa)  Tenthridinldae. 

968.  Phyllotoma.   Tenthredinidae. 

969.  Tremex  (Yuasa)  Siricidse. 

970.  Pamphilius,  head  (Yuasa)  Pamphiliidae. 

971.  Pteronidea,  maxillary  palpus  (Middleton)  Tenthredinidae. 


soft,  un jointed;  mandibles  weak,  almost  never  with  more  than 
an  apical  tooth;  ocelli  absent;  alimentary  canal  discontinuous, 
the  mid-intestine  and  hind  gut  each  closed  and  not  connected 
with  one  another.  (In  some  groups  of  Terebrantia  and  in 
some  parasitic  bees,  hypermetamorphosis  occurs  and  the  first 
stage  larvae  may  be  campodeiform  or  with  much  enlarged  man- 
dibles.) Larvae  not  free-living,  except  in  the  first  stage  of  some 
hypermetamorphic  forms;  parasitic,  parasitoidal,  or  living 
upon  a  supply  of  food  stored  or  fed  by  the  mother,  or  by  workers 
in  the  social  groups;  sometimes  producing  galls  in  plants.  (Sub- 
order CLISTOGASTRA) 30 
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2.  Cerci  present  as  distinctly  segmented  appendages 3 

Cerci  absent,  or  present  as  unjoin  ted  vestiges 4 

3.  Cerci  multiarticulate,  setiform;  larvae  feeding  externally  on  leaves. 

a.  Ocelli  below  and  lateral  to  the  antenna3.    (Fig.  970). 

PAMPHILIIDiE 

b.  Ocelli  below orneartheantennae. .  MEGALODONTID.ffi 
Cerci  two-jointed,  larva  mining  in  the  petioles  of  ferns. 

BLASTICOTOMID-ffi 

4.  Abdominal  prolegs  present,  well  developed  and  distinctly  jointed 

(except  in  a  few  leaf-mining  forms) 5 

Abdominal  prolegs  wanting;  forms  either  feeding  externally  or 
boring  in  the  stems  or  in  woody  plants  or  internal  parasites 
of  other  insects ;  never  leaf-miners 26 

5.  Ten  pairs  of  prolegs,  one  on  each  abdominal  segment;  antennae 

with  six  or  seven  joints XYELID.ffi 

Six  to  eight  pairs  of  abdominal  prolegs  (Fig.  968);  reduced  or 
absent  in  leaf-mining  and  gall-making  forms;  antennae  with 
five  joints  or  less 6 

6.  Thoracic  legs  normal  in  form,  five-jointed;  if  reduced  always  with 

tarsal  claws ;  prolegs  usually  well  developed 7 

Thoracic  legs  fleshy,  indistinctly  four-jointed;  no  tarsal  claws; 
prolegs  vestigial;  larvae  leaf-miners. 

Some  PHYLLOTOMIN^;  TENTHREDINIDJE 

7.  Prolegs  present  on  abdominal  segments  2-8  and  10;  antennae 

elongate,  usually  five-jointed 8 

Prolegs  absent  on  segment  8  or  on  both  7  and  8;  if  present  on  8, 
the  antennae  are  one-  or  two-jointed 18 

8.  Legs  five-jointed 9 

Legs  four-jointed 17 

9.  Third  abdominal  segment  divided  dorsally  by  transverse  grooves 

into  six  parts  (annulets) 10 

Third  abdominal  segment  dorsally  with  more  or  less  than  six  annu- 
lets   13 

10.  Antennae  conical;  five-jointed 11 

Antennae  not  conical;  three-jointed,  the  third  joint  erect  and  peg- 
like.   (Fig.  966)  Most  DIPRIONIDtfl 

11.  Labrum  bilaterally  symmetrical;  legs  with  the  tibiae  shorter  than 

the  femora;  tarsal  claws  short,  strongly  curved 12 

Labrum  distinctly  asymmetrical,  tibiae  longer  than  the  femora; 
tarsal  claws  slender,  only  slightly  curved. 

PHYLLOTOMIN-ffi;  TENTHREDINID^l 
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12.  Body  rather  robust,  of  uniform  diameter  throughout,  with  small 

distinct  tubercles ;  tenth  abdominal  segment  usually  with  sev- 
eral small  protuberances  above. 

Some  BLENNOC  AMPINS;  TENTHREDINID^l 
Body  rather  slender,  tapering  behind,  without  small  distinct  tu- 
bercles or  protuberances. 

Some  EMPHYTINJE;  TENTHREDINID-ffi 

13.  Third  segment  with  seven  annulets  on  the  dorsum;  body  without 

conspicuous  branched  spines  or  tubercles 14 

Third  segment  with  five,  rarely  three  or  four  annulets  on  dorsum; 
body  with  conspicuous  branched  spines  or  tubercles. 

Some  EMPHYTIN.®;  TENTHREDINID^S 

14.  Antenna?  short,  one-jointed;  labrum  divided  into  three  parts  by  a 

pair  of  longitudinal  sutures CIMBICIDiE 

Antennae  five-jointed;   labrum   without   a  pair  of  longitudinal 
grooves 15 

15.  Prolegs  provided  with  setae;  clypeus  with  three  setae  on  each  side; 

labrum    without    a    median    longitudinal    impression.     Some 

SELANDRIINiE  and  EMPHYTIN.E;  TENTHREDINID-ffi 

Prolegs  without  setse;  clypeus  with  two  setae  at  each  side;  labrum 

with  or  without  median  impression 16 

16.  Tibia  small,  distinctly  shorter  than  the  femur. 

Some  SELANDRIIN^E;   TENTHREDINID.E 
Tibia  usually  subequal  to  or  longer  than  the  femur. 

TENTHREDININ^I;   TENTHREDINID2E 

17.  Pro  thorax,  mesothorax  and  last  abdominal   segment  above  not 

narrowed  behind.    Some  EMPH  YTIN-ffi ;  TENTHREDINID^l 

Body  not  thus  ornamented;  body  often  much  narrowed  behind. 

(Fig.  968)  .  .  SomePHYLLOTOMIN-ffi;  TENTHREDINIDJE 

18.  Thoracic  legs  five-jointed 19 

Thoracic  legs  with  six  joints,  or  with  the  first  pair  four-jointed 

and  the  others  three-jointed ARGID.ffi 

19.  Anal  prolegs  present,  often  fused  into  a  single  median  process.  20 
Anal  prolegs  wanting 25 

20.  Anal  prolegs  separate,  present  as  a  pair;  antennae  with  three  to 

five  joints - 1 

Anal  prolegs  fused;  antennae  one-jointed. 

SCOLIONEURIN.®;  TENTHREDINID.® 

21.  Antennae  with  five  joints;  last  abdominal  segment  with  several 

protuberances  above. 

Some  HOLPLOCAMPIN-ffi;  TENTHREDINIDiE 
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Antennae  with  four,  rarely  three,  joints;  last  abdominal  segment 
without  protuberances 22 

22.  First  seven  abdominal  segments  below  each  with  an  eversible 

gland;  body  often  with  numerous  prominent  setae 23 

No  eversible  glands  on  the  abdomen  below;  body  never  conspicu- 
ously setose 24 

23.  Body  with  numerous  conspicuous  tubercles,  each  bearing  several 

setse  of  different  lengths;  setae  microscopically  barbed;  larvae 
external  feeders  on  leaves.  CLADIIN-ffi;  TENTHREDINID^I 
Body  usually  without  setigerous  tubercles  and  never  with  tubercles 
bearing  setae  of  more  than  one  size.  Larvae  frequently  leaf- 
rollers  or  gall-makers. .  .  .  NEMATIN-ffi;  TENTHREDINIDiE 

24.  Antennae  four-jointed;  third  abdominal  segment  with  five  annu- 

lets  Some  HOPLOCAMPIN-ffi;  TENTHREDINID.E 

Antennae  one-jointed;  third  segment  with  three  annulets.    (Acor- 
dulecera)  Some  DIPRIONID.ffi 

25.  Antennae    three-jointed;    third    abdominal    segment    with    four 

annulets;   body  not   depressed;   larva?  feeding  externally   or 
boring  in  fruits  and  leaf  petioles. 

HOPLOCAMPIN-ffi;  TENTHREDINID.® 
Antennae  one-  or  two-jointed;  third  segment  with  two  annu- 
lets; body  depressed;  larvae  leaf-miners. 

FENUSIN^l;  TENTHREDINID51 

26.  Thoracic  legs  large,  well  developed  and  distinctly  jointed;  larvae 

gregarious,  feeding  on  leaves PERGID.53 

Thoracic  legs  vestigial,  indistinctly  jointed  or  entirely  wanting; 
abdomen  usually  with  a  spine-like  process  at  tip 27 

27.  Ocelli  present;  antennae  with  four  or  five  joints;  cerci  present  as 

minute   one-jointed   appendages;    thoracic   spiracles^  present; 

functional  legs  very  small,  indistinctly  jointed  .  .  CEPHIDJE 

Ocelli  absent;  antennae  with  three  joints  or  less;  cerci  entirely 

absent 28 

28.  Antennae  with  three  joints.  Larvae  wood-borers.  XIPHYDRIID2E 
Antennae  with  only  a  single  joint 29 

29.  Metathoracic  spiracles  large,  functional;  abdomen  with  a  spine  at 

tip;  larvae  wood-borers SIRICID5I 

Metathoracic  spiracles  vestigial,  non-functional;  abdomen  without 
a  spine  at  tip;  larvae  parasitic  on  wood-boring  insects. 

ORYSSID.E 

30.  Parasitic  species  feeding  internally  in  the  eggs,  nymphs,  larvae  or 

pupae  of  other  insects 31 
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Free  living  or  feeding  externally  on  other  insects,  spiders,  etc.  or 
on  plant  materials,  sometimes  within  galls  or  in  specially 
constructed  cells  or  nests 32 

31.  Egg  parasites.   Various  CHALCIDOIDEA;  some  SERPHOIDEA 

especially  SCELIONID.ffi 
Parasites  of  nymphs,  larvfe  or  pupse  or  rarely  of  adult  insects. 
ICHNEUMONOIDEA,  many  CHALCIDdlDEA,  and  SER- 
PHOIDEA; IBALIIDtf!;  some  FIGITID^I 

32.  Living  in  galls  formed  in  the  tissues  of  plants.      CYNIPIDiE  and 

some  FIGITIDiE  that  are  parasitic  on  them;  a  few  CHALCI- 
DOIDEA (some  EURYTOMIDiE  and  a  few  PERILAMPID.®) 
Not  in  plant  galls 33 

33.  Living  attached  externally  on  the  bodies  of  immature  or  adult 

insects  or  spiders,  sucking  the  body  fluids  through  openings  that 
they  cut  through  the  integument,  occasionally  crawling  in- 
side   34 

Not  external  feeders  attached  to  the  bodies  of  other  insects  or 
spiders 35 

34.  Food-insect  and  feeder  living  in  the  cell,  burrow  or  cavity  in  which 

the  food-insect  normally  occurs  when  not  parasitized;  i.e. 
the  food  has  not  been  removed  from  its  normal  habitat.  Most 
of  the  lower  VESPOIDEA  (SCOLIID.E,  TIPHIID^I,  etc.); 
DRYINID^I    (on    Leaf-hoppers);    RHOPALOSOMATID^l; 

PELECINID^l;  BETHYLIDJE 
Food-insects  or  spiders  and  feeder  in  a  cavity,  burrow,  or  specially 
constructed  cell  in  which  the  food  has  been  placed  after  being 
stung  by  the  mother  wasp;  the  cells  or  individual  nests  single, 
or  if  several  cells  are  attached  together,  each  is  closed  after 
being  supplied  with  food  and  the  larvse  receive  no  further  care. 
Solitary  Wasps. 

SPHECOIDEA,  and  most  non-social  VESPID.ffi 

35.  Solitary  forms,  living  in  specially  constructed  cells  with  a  store  of 

honey  and  pollen;  the  cells  usually  single,  but  if  in  small  groups, 
each  is  separately  sealed  after  completion  and  contains  a  single 

larva (APOIDEA);  a  few  VESPID^l  (MASARIDIN.E) 

Social  forms,  living  in  communal  nests  together  with  numerous 
others  and  attended  by  adult  ants,  bees  or  wasps  of  the  same 
species 36 

36.  Living  within  hexagonal  cells  of  papery  material  and  fed  by  at- 

tendant wasps  on  malaxated  insect-food  ....  Social  VESPID^E 
Not  in  hexagonal  papery  cells 37 
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37.  Nests  consisting  of  cells  constructed  of  wax,  often  mixed  with 

much  earthy  or  other  material.   Social  Bees 38 

Nests  excavated  in  soil,  in  twigs,  or  other  diverse  locations,  some- 
times consisting  of  papery  material  or  containing  silk,  but 
never  with  hexagonal  cells;  body  usually  provided  with  some 
simple,  hooked  or  otherwise  modified  stiff  setae.  Ants. 

FORMICID-ffi 

38.  Cells  hexagonal  in  cross  section APIDiE 

Cells  rounded.    Bumble-bees BOMBIDiE 
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Figs.  972-997.    Larvae  and  Pupae  of  Various  Insects 

972.  Calosoma,  larva  (Duncan)  Coleoptera,  Carabidae. 

973.  Dytiscus,  larva  (Maxwell-Lefroy)  Coleoptera,  Dytiscidae. 

974.  Caddis  worm,  larva  (Duncan)  Trichoptera,  Phryganeidae. 

975.  Chrysopa,  larva  (Chittenden)  Neuroptera,  Chrysopidse. 

976.  Phyllophaga,  larva  (Forbes)  Coleoptera,  Melolonthidae. 

977.  Mallodon,  larva,  ventral  view:  Coleoptera,  Prionidae. 

978.  Geometrid  larva  (Packard)  Lepidoptera,  Geometridae. 

979.  Hylastinus,  larva  (Chittenden)  Coleoptera,  Scolytidae. 

980.  Melanotus,  larva  (Forbes)  Coleoptera,  Elateridse. 

9S1.  Saw-fly,  larva  (Maxwell-Lefroy)  Hymenoptera,  Tenthredinoidea. 

982.  Acherontia,  larva  (Maxwell-Lefroy)  Lepidoptera,  Sphingidae. 

983.  Mylabris,  larva  (Howard)  Coleoptera,  Mylabridae. 

984.  Anatis,  larva  (Britton)  Coleoptera,  Coccinellidae. 

985.  Simulium,  larva  (Osborn)  Diptera,  Simuliidae. 

986.  Chrysobothris,  larva  (Chittenden)  Coleoptera,  Buprestidae. 

987.  Culex,  larva  (Dyar)  Diptera,  Culicidae. 

988.  Musca,  larva  (Howard)  Diptera,  Muscidae. 

989.  Pulex,  larva  (Chittenden)  Siphonaptera,  Pulicidae. 

990.  Gelechia,  pupa,  underside  (Hunter)  Lepidoptera,  Gelechiidae. 

991.  Simulium,  pupa  (Miall)  Diptera,  Simuliidae. 

992.  Lyctus,  larva  (Hopkins)  Coleoptera,  Lyctidae. 

993.  Sialis,  pupa  (Davis)  Megaloptera,  Sialididae. 

994.  Cyllene,  pupa  (Hopkins)  Coleoptera,  Cerambycidae. 

995.  Tipula,  larva  (Needham)  Diptera,  Tipulidae. 

996.  Gelechia,  pupa,  ventral  side  (Hunter)  Lepidoptera,  Gelechiidae. 

997.  Culex,  pupa  (Knab)  Diptera,  Culicidae. 
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Part  II 

OTHER    TERRESTRIAL     ARTHROPODA 

CONSPECTUS  OF  THE  HIGHER  GROUPS  OF  TERRESTRIAL 
ARTHROPODS  (EXCEPT  INSECTS) 

Class  ONYCHOPHORA 

Order  MALACOPODA  (Peripatidse,  Peripatopsidae) 
Class  ARACHNIDA 

Order  MICROTHELYPHONIDA 

(Kceneniidae) 
Order  PEDIPALPIDA 

Suborder  Uropygi 

(Thelyphonidae,  Schizomidse) 
Suborder  Amblypygi 

(Tarantulidae,  Charontida?,  Phrynidae) 
Order  RICINULEI 
(Ricinoididae) 
Order  SCORPIONIDA 

(Buthidae,  Scorpionidae,  Ischnuridse,  Diplocentridap,  Chactidae, 
Vejovidae,  Bothriuridae) 
Order  SOLPUGIDA 

(Galeodidae,  Solpugidae,  Hexisopodidae) 
Order  CHELONETHIDA 

Suborder  Heterosphyronida  (Chthoniidae) 
Suborder  Diplosphyronida 

Neobisioidea  (Syarinidae,  Neobisiidae,  Hyidae,  Ideoroncidae) 
Garypoidea  (Menthidae,  Olpiidae,  Garypodidae) 
Suborder  Monosphyronida 

Cheliferoidea  (Cheliferidae,  Feaellidae) 
Order  PHALANGIDA 

Suborder  Cyphophthalmi  (Sironidae) 

Suborder  Laniatores  (Oncopodidae,  Triaenorhynchidae,  Assamiidae, 

Phalangodidae,  Cosmetidae,  Gonyleptidae) 
Suborder  Palpatores 

Phalangioidea  (Phalangiidae) 

Nemastosomatoidea  (Acropsopilionidae,  Trogulida^   Nemasto- 
somatida>,  Ischyropsalidae) 
Order  ARANEIDA 
Suborder  Liphistiomorphae 
Liphistioidea  (Liphistiida?) 
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Suborder  Avicularimorphae 

Atypoidea  (Ctenizidse,  Atypidse,   Migadida?,    Dipluridee,   Para- 

tropidida?,  Pycnothelidse) 
Avicularioidea  (Barychelidae,  Aviculariidse) 
Suborder  Arachnomorphae 

Dysderoidea    (Hypochilidse,    Filistatida?,    Dysderida?,    Oonop- 

idse,  Hadrotarsida?,  Telemida?,  Caponiida?) 
Argiopoidea    ((Ecobiidae,    Urocteida?,    Psechridse,    Tengellidse, 
Amaurobiidse,  Agelenidse,  Hersiliidse,  Zodariida?,  Palpomanida?, 
Eresidse,  Pisauridse,  Lycosida?,  Oxyopida?,  Senoculidse,  Lepto- 
netidse,    Sicariida?,   Pholcidae,    Dictynidae,   Theridiida?,    Liny- 
phiida?,  Archaidae,  Illoboradse,  Dinopida?,  Argiopidae,  Mimet- 
ida?) 
Cltjbionoidea    (Zoropsidae,    Acanthoctenidse,    Ctenida?,    Dras- 
idse,  Ammoxenidae,  Prodidomida?,  Homalonychida?,  Sparass- 
idse,    Selenopida?,     Platoridse,    Thomisida?,    Aphantochilidse, 
Clubionida?,  Attidae) 
Order  ACARINA 

Eupodoidea  (Cryptognathidae,  Bdellidae,  Eupodidse) 
Trombidoidea    (Trombidiidse,   Anystida?,   Erythrseida?,   Caecul- 

idae,  Tetranychida?,  Cheyletidae) 
Hydrachnoidea    (Halacarida?,    Hydrachnidae,    Hydrovoltziidae, 
Limnocharida?,  Eylaida?,  Thermacaridae,  Protziida?,  Sperchon- 
idae,     Pseudohydryphantidse,     Hydryphantida?,     Limnesiidse, 
Arrhenuridse,  Lebertiidae,  Atractidida?,  Hygrobatidse,  Brachy- 
podidae,  Ewingiidae) 
Ixodoidea  (Argantidae,  Ixodida?) 
Parasitoidea   (Holothyridse,  Spelaeorhynchida?,  Spinturnicidse, 

Halarachnida?,  Uropodida?,  Parasitidae,  Dermanyssidae) 
Oribatoidea  (Labistommatida?,  Hoplodermatidae,  Oribatidae) 
Acaroidea  (Tarsonemida?,  Canestrinidse,  Tyroglyphida?,  Listro- 

phoridse,  Analgesidae,  Cytoleichidae,  Acaridae) 
Demodicoidea  (Eriophyidae,  Demodicida?) 
Order  PENTASTOMIDA 

CephalobjENOIdea  (Cephalobaenida?) 
Linguatuloidea  (Linguatulidae) 
Class  TARDIGRADA 

Order  HETEROTARDIGRADA 

(Halechiniscida?,  Echiniscidae) 
Order  EUTARDIGRADA 

(Milnesiidae,  Macrobiotida?) 
Class  PAUROPODA 

Order  HETEROGNATHA 

(Brachypauropodida?,  Pauropodida?,  Eurypauropodidae) 
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Class  DIPLOPODA 

Subclass  PSELAPOGNATHA 

(Polyxenidae) 
Subclass  CHILOGNATHA 

Division  OPISTHANDRIA 
Order  LIMACOMORPHA 

(Glomeridesmidae) 
Order  ONISCOMORPHA 

(Sphser other iidse,  Glomeridse,  Gervaisiidae,  Glomeridellidse) 
Division  PROTERANDRIA 
Superorder  EUGNATHA 
Order  POLYDESMOIDEA 

Suborder  Polydesmidea  (Polydesmidae,  Mastigodesmidae,  Crypto- 
desmidae,  Stylodesmidae,  Oniscodesmidae,  Vanhoeffeniida3, 
Peridontodesmidae) 
Suborder  Strongylosomatidea  (Strongylosomatida?,  Sphaerotrichop- 
idae,  Leptodesmida?,  Oxydesmidae,  Platyrhacidse,  Gompho- 
desmidae,  Sphaeriodesmidae,  Rhacodesmidae,  Fontariidae) 
Order  NEMATOPHORA 

Suborder  Chordumidea  (Trachysomatidae,  Chamaeosomatidae, 
Metopidothrigidse,  Conotylidae,  Diplomaragnidae,  Caseyidae, 
Underwoodiidae,  Chordeumidae,  Orobainosomatidae,  Faginidae, 
Heteroporatiida?,  Verhceffiidae,  Heterolatzelidse,  Anthogon- 
idae,  Brachychaeteumidae,  Anthroleucosomatidae,  Neatracto- 
somatidae,  Pseudoclididae,  Rothenbuehleriidae,  Attemsiidae, 
Opisthocheirida?,  Haplobainosomatidae,  Craspedosomatida?) 
Suborder  Stemmiulidea  (Stemmiulidae) 
Suborder  Striariidea(  Striariidae) 

Suborder  Lysiopetalidea  (Lysiopetalidae,  Dorypetalidae,  Callipod- 
idse) 
Order  JULIFORMIA 

Suborder  Julidea  (Blaniulida*,  Julidae) 

Suborder  Spirobolidea    (Spirobolidae,    Rhinocricidae,  Trigoniulida?, 

Pachybolidae,  Spiromimidae) 
Suborder  Spirostreptomorpha   (Spirostreptidae,  Harpagophoridae, 
Odontopygida?,  Cambalidae,  Pseudonannolenidas,  Pericambal- 
idae,  Cambalopsida1,  Physiostreptidae) 
Superorder  COLOBOGXATHA  " 

Order  PLATYDESMIFORMIA   (Polyzoniidae,   Siphonocryptidae,  Si- 
phonophorida?,  Platydesmida?,  Siphoniulidae) 
Class  CHILOPODA 

Subclass  ANAMORPHA 

Order  SCUTIGEROMORPHA  (Scutigeridae) 
Order  LITHOBIOMORPHA 
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Lithobioidea  (Lithobiidae,  Henicopidse) 
Cermatobioidea  (Cermatobiidae) 
Craterostigmoidea  (Craterostigmida?) 
Subclass  EPIMORPHA 

Order  GEOPHILOMORPHA  (Himantariidse,  Schendylida?,  Oryidse, 
Mecistrocephalidse,   Geophilida?,  Soniphilidse,   Neogeophilidae, 
Gonibregmatida?,  Sogonidse) 
Order  SCOLOPENDROMORPHA  (Scolopendridse,  Cryptopidae) 
Class  SYMPHYLA 

Order  CEPHALOSTIGMATA 

(Geophilellidse,  Scutigerellidse,  Scolopendrellidae) 


CLASS  ONYCHOPHORA 
(MALACOPODA,  POLY  POD  A,  PROTRACHEATA) 

Moderate-sized  or  rather  large,  soft  bodied,  caterpillar-like  species. 
Body  elongate,  gently  narrowed  at  the  ends,  convex  above,  flattened 
below,  bearing  from  fourteen  to  more  than  forty  pairs  of  short,  similar, 
annulate,  but  not  distinctly  jointed  legs.  Integument  transversely 
wrinkled,  each  fold  bearing  many  somewhat  regularly  disposed  papillae. 
One  pair  of  annulated  antennae.  Mandibles  blade-like,  toothed  and 
denticulate  on  the  edge.  Legs  with  a  series  of  several  transverse  pads 
below  near  tip  and  two  prominent  apical  claws.  Excretory  organs 
opening  by  a  pore  on  the  fourth  and  fifth  pairs  of  legs.  Sexual  orifice 
near  the  posterior  end  of  the  body.  Respiration  by  means  of  many 
long,  unbranched  tracheae  that  open  by  minute  spiracles  scattered 
over  the  body. 

1.  Sexual  opening  lying  between  the  last  pair  of  legs  or  behind  them 
(Figs.  999,  1000, 1001) ;  color  pattern  of  body  more  or  less  bluish 
or  greenish,  at  least  in  part;  dorsal  body  folds  or  wrinkles  very 
irregular,  numbering  from  thirteen  to  twenty-six  to  each  seg- 
ment   PERIPATOPSID5I 

a.  Sexual  opening  between  the  last  pair  of  legs,  which  are  well  de- 
veloped; no  papillae  at  bases  of  the  legs.  (Peripatoides, 
Ooperipatus,  Symperipatus,  austr.;  Opisthopatus,  S.  Afr. ; 

Metaperipatus  Chile)  PERIPATOIDIN.ffi 

Sexual  opening  behind  the  last  pair  of  legs;  or  between  the  last 
pair,  in  which  case  the  last  pair  of  legs  are  greatly  reduced  in 
size  and  structure.  (Peripatopsis,  equatorial  Afr.;  Paraperi- 
patus,  malay.) PERIPATOPSiN£3 
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a. 


Sexual  opening  lying  between  the  penultimate  pair  of  legs  (Fig. 
998);  color  pattern  of  body  more  or  less  brownish,  reddish  or 
purplish;  dorsal  body  folds  regular,  numbering  twelve  (rarely 
twenty-four)  to  each  segment PERIPATIDJE 

Legs  bearing  from  three  to  seven  small,  more  or  less  distinctly 
jointed,  conical  papillae  at  tip  above,  near  the  base  of  the  claws. 
(Fig.  1002).    (Macroperipatus,  Epiperipatus,  Plicatoperi- 


998 


W999 


1000 


Vl7iooi 

Figs.  998-1002.    Onychophora 


998.  Peripatus,  apical  part  of  body  (Bouvier)  Peripatidae. 

999.  Peripatoides,  apical  part  of  body  (Bouvier)  Peripatopsidae. 

1000.  Peripatopsiy,  apical  part  of  body  (Bouvier)  Peripatopsidae. 

1001.  Paraperipatus,  apical  part  of  body  (Bouvier)  Peripatopsidae. 

1002.  Oroperipatus,  underside  of  fourth  leg.   P,  P,  papillae  (Bouvier)  Peri- 

patidae. 


patus,  Peripatus,  Oroperipatus,  neotrop.;  Mesoperipatus, 

S.  Afr.) PERIPATIN^I 

Legs  bearing  only  two  such  papillae  at  tip  above,  near  the  base 
of  the  claws;  (Eoperipatus,  malay.;  Typhloperipatus,  ind.). 

EOPERIPATIN.® 


LITERATURE  ON  ONYCHOPHORA 

Bouvier,  E.  L.    Monographie  des  Onychophores.    Ann.  Sci.  Nat.,  (9)  2,  pp. 

1-383,  5,  pp.  61-318  (1905-07). 
Clark,  A.  H.    Distribution  of  Onychophora.    Smithsonian  Misc.  Coll.,  65, 

No.  1,  pp.  1-25  (1915). 
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CLASS  CRUSTACEA 
ORDER  ISOPODA 

As  this  group  of  Crustacea  includes  a  small  number  of  terrestrial 
forms,  these  have  been  included,  especially  since  a  few  species  occur 
abundantly  in  places  where  insects  are  commonly  found.  Two  sub- 
orders are  represented  among  the  actually  terrestrial  species. 

1.  Body  more  or  less  depressed,  coxae  of  the  walking  legs  developed 
into  plate-like  structures  and  fused  with  the  tergites.  (Suborder 
ONISCOIDEA) 2 


1003 


1004        1005 


1009 
1006  1008 

Figs.  1003-1009.    Isopoda 

1003.  Ligidium,  second  antenna  (Richardson)  Ligiidse. 

1004.  Philoscia,  mandible  (Richardson)  Oniscidae. 

1005.  Haplophthalmus,  mandible  (Richardson)  Trichoniscidse. 

1006.  Porcellio,  maxilliped  (Richardson)  Oniscidae. 

1007.  Philoscia,  first  maxilla  (Richardson)  Oniscidse. 

1008.  Porcellio  (Richardson)  Oniscidse. 

1009.  Phreatoicus  (Richardson)  Phreatoicidse. 

Body  more  or  less  compressed;  coxae  small,  the  last  six  pairs  free. 
(Fig.  1009).     (Phreatoicopsis,   Hypsimetdpus).     (Suborder 

PHREATOICOIDEA) PHREATOICID^ 

2.   Uropods  not  forming  an  operculum  to  cover  the  walking  legs; 

abdominal  segments  freely  movable 3 

Uropods  forming  an  operculum  or  cover  which  conceals  the  walk- 
ing legs.    (Tylos)   T  YLID-ffi 
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3.  Flagellum    of    second    antennae    multiarticulate.      (Fig.     1003). 

(Ligia,  Ligidium).    (LIGYDID^E)   LIGIID^l 

Flagellum  of  second  antennas  with  not  more  than  six  joints 4 

4.  Mandible  with  the  grinding  surface  well  developed.    (Fig.  1005) 

(Trichoniscus,  Tithanetes,  Brackenridgia,  Haplophthal- 

mus,  Androniscus) TRICHONISCID.ffi 

Mandible  with  the  grinding  surface  small,   poorly   developed. 
(Fig.  1004)   5 

5.  Inner  lobe  of  first  maxillae  bearing  only  two  or  three  plumose 

process  at  its  tip.   (Fig.  1007) 6 

Inner  lobe  of  first  maxillae  bearing  four  or  more  (usually  many) 
plumose  processes.    (Eubelum,  Ethelum)  ....  EUBELID.ffi 

6.  Terminal  joints  of  maxillipeds  small.  (Fig.  1006) 7 

Terminal  joints  of  maxillipeds  large,  lamellar.     Scyphax,   Scy- 

phacella) SCYPHACID^l 

7.  Body  capable  of  being  rolled  into  a  perfect  ball;  head  deeply  im- 

mersed in  the  first  thoracic  segment;  uropods  short,  not  reach- 
ing beyond  the  tip  of  the  abdomen.  (Cubaris  (  =  Armadillo), 
Armadillidium,  Pentheus,  Sphseroniscus,  Uropddias). 

ARMADILLIDID^E 
Body  not  capable  of  being  rolled  into  a  ball;  head  only  slightly 
immersed  in  the  first  thoracic  segment ;  uropods  elongate,  reach- 
ing beyond  the  apical  abdominal  segments.  (Figs.  1004,  1006, 
1007,  1008).  (Oniscus,  Procellio,  Qroniscus,  Philoscia, 
Synuropus,  Tracheoniscus) ONISCIDiE 

CLASS  ARACHNIDA 

Moderate-sized,  small  or  very  small,  rarely  large  Arthropoda.  Body 
formed  of  two  groups  of  segments,  a  cephalothorax  and  an  abdomen, 
which  are  usually  clearly  separate  although  sometimes  entirely  fused. 
Cephalothorax  rarely  provided  with  any  movable  sutures;  abdomen 
usually  more  or  less  freely  articulated  and  formed  of  several  similar 
segments,  the  apical  portion  sometimes  forming  a  tail-like  prolonga- 
tion, or  (spiders  and  mites)  showing  no  sutures.  Cephalothorax  bear- 
ing six  pairs  of  appendages,  the  first  usually  chelate;  the  second  often 
hooked  and  fitted  for  chewing  or  crushing  prey;  second  pair  some- 
times sensory  or  fitted  for  walking,  usually  terminated  in  claws.  No 
antennae.  No  compound  eyes;  several  simple  eyes  (two  to  twelve)  usu- 
ally present.  No  wings.  Respiration  by  tubular  tracheae  or  by  tracheal 
book-lungs  or  both.  Development  direct.  Spiders,  Mites,  Ticks, 
Scorpions,  Harvestmen,  Tongue-worms. 
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1018 

Figs.  1010-1019.     Various  Arachnida 


1010. 
1011. 
1012. 
1013. 
1014. 


Buthus  (Kraepelin)  Scorpionida. 
Cryptocellus  (Ewing)  Ricinulei. 
Chelifer  (Ewing)  Chelonethida. 
Galeodes  (Dufour)  Solpugida. 
Tegenaria  (Emerton)  Araneida. 
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1015.  Tetranychus  (Woodworth)  Acarina. 

1016.  Liphistius  (Warburton)  Araneida. 

1017.  Protolophus  (Banks)  Phalangida. 

1018.  Thelyphonus  (Kraepelin)  Pedipalpida. 

1019.  Argas  (Bishopp)  Acarina. 

KEY  TO  THE  ORDERS  OF  ARACHNIDA 

1.  Abdomen  distinctly  segmented,  no  silk-spinning  organs 2 

Abdomen  not  segmented,  or  when  rarely  with  distinct  sclerites 

(Liphistiidse)  with  spinning  organs  (spinnerets)  located  at  the 
middle  of  the  venter 9 

2.  Abdomen  with  the  posterior  segments  forming  a  contrasting  long 

tail-like  prolongation 3 

Post-abdomen  not  differentiated 5 

3.  Post-abdomen  consisting  of  six  segments,  terminating  in  a  promi- 

nent bulbous  sting;  abdomen  broadly  joined  to  the  unsegmented 
cephalothorax;  second  ventral  segment  with  a  pair  of  comb-like 
organs;  four  pairs  of  book-lungs  opening  on  the  third  to  sixth 
sternites;  pedipalpi  stout,  terminating  in  large  pincers;  legs 
fitted  for  walking,  tarsi  three-jointed.  Distribution  widespread, 
in  warm  dry  countries.    (Fig.  1010).    Scorpions. 

SCORPIONIDA  (Page  543) 

Post-abdomen  very  slender  and  many-jointed,  not  ending  in  a 

sting;  abdomen  narrowed  at  base,  no  comb-like  ventral  organs; 

tarsi  of  first  legs  many-jointed ; 4 

4.  Pedipalpi  slender,  similar  to  the  walking  legs ;  three  pairs  of  book- 

lungs,  opening  on  segments  4,  5  and  6  of  abdomen.  Minute 
species,  under  3  mm.  in  length.  Delicate,  pale  colored,  tropical 
species.  (Fig.  1020).  .  MICROTHELYPHONIDA  (Page  539) 
Pedipalpi  very  stout,  contrasting  with  the  very  long  first  pair  of 
legs;  two  pairs  of  book-lungs,  opening  on  segments  2  and  3. 
Moderate  to  large  species.  Tropical.  Whip-scorpions. 

PEDIPALPIDA  (Page  540) 

5.  Abdomen  constricted  at  base;  front  legs  very  long  and  with  long 

tarsi.    Tropical   PEDIPALPIDA  (Page  540) 

Abdomen  broadly  joined  to  the  cephalothorax;  front  tarsi  not 
elongate 6 

6.  Pedipalpi  with  large  pincer-like  claws.   Small  flat  species,  usually 

living  under  the  bark  of  trees.    (Fig.  1012).   Pseudoscorpions, 

Book-scorpions  CHELONETHIDA  (Page  548) 

Pedipalpi  without  pincer-like  claws 7 
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7.  Head  distinct  from  the  three-parted  thorax;  chelicera?  relatively 

large,  their  pincers  opening  up  and  down.  Pale-colored,  mostly 
nocturnal  species,   inhabiting  hot  dry  regions.     (Fig.    1013). 

Wind-scorpions,  Solpugids SOLPUGIDA  (Page  546) 

Cephalothorax  not  distinctly  divided  into  head  and  segments; 
chelicerse  usually  smaller,  their  pincers  not  moving  dorso- 
ventrally    8 

8.  Abdomen  nine-segmented  as  indicated  by  the  tergites;  chelicerse 

usually  exposed;  two  eyes  usually  present,  often  on  tubercles; 
legs  usually  excessively  long  and  slender.  (Fig.  1017).  Cos- 
mopolitan, abundant.    Harvestmen,  Daddy-long-legs. 

PHALANGIDA  (Page  551) 
Abdomen  apparently  four-segmented,  with  lateral  as  well  as  dorsal 
plates,  and  with  a  small  terminal  several-jointed  piece;  cheli- 
cerse concealed  by  a  large,  pendant  hood;  eyes  absent;  legs  only 
moderately  long.    (Fig.  1011).   Tropical,  rare  species. 

RICINULEI  (Page  542) 

9.  Abdomen  joined  to  the  cephalothorax  by  a  narrow  short  stalk. 

(Figs.  1014,  1016).    Cosmopolitan.    Spiders. 

ARANEIDA   (Page  554) 
Abdomen  broadly  fused  with  the  cephalothorax.    Widespread, 

often  parasitic 10 

10.  Adult  always  with  legs;  usually  with  four,  rarely  two  pairs;  young 
frequently  with  three  pairs;  body  surface  very  rarely  bearing 
numerous  transverse  annulations ;  rarely  living  as  internal  para- 
sites. (Figs.  1015, 1019).  Mites,  Ticks  .  .  ACARINA  (Page  565) 
Adult  legless,  body  long;  finely  transversely  annulate;  internal 
parasites  of  vertebrates.   (Fig.  1083).  Tongue  worms. 

PENTASTOMIDA  (Page  579) 

LITERATURE  ON  ARACHNID  A 

Treatises  on  the  Whole  Class,  or  Dealing  with  More 
Than  a  Single  Oder 

Banks,  N.  Synopsis  of  North  American  Scorpions,  Solpugids  and  Pedipalpi. 
American  Naturalist,  34,  pp.  421-427,  (1900). 

Comstock,  J.  H.  The  Spider  Book.  Doubleday,  Page  &  Co.,  Garden  City, 
N.  Y.  (1912).  (Contains  also  brief  synopses  of  the  North  American  repre- 
sentatives of  several  Orders  of  Arachnida  in  addition  to  the  Araneida). 

Koch,  L.  Arachniden  Australiens.   1489  +  274  pp.  Nurnberg  (1869-89). 

Lawrence,  R.  F.  Arachnida  of  Southwest  Africa,  Pt.  2,  Ann.  S.  Afr.  Mus., 
25,  pp.  217-312  (1928). 


BRUES   AND   MELANDER:   CLASSIFICATION    OF   INSECTS 


539 


Pocock,  R.  J.  Arachnida.  Fauna  British  India  (1900). 

Arachnida.  In  Biologia  centrali-Americana.  71  pp.  (1902). 
Simon,  E.  Arachnides  de  France,  1-7  (1874-1914). 

Thorell,  T.  Studi  sui  Ragni  Malesi  e  Papuani.  4  parts.    Genoa  (1877-90). 
Warbtjkton,  C.    Arachnida,  In  Cambridge  Natural  History,  4,  pp.  297-473 
(1909). 

ORDER  MICROTHELYPHONIDA 

(PALPIGRADI;  PALPIGRADA) 

Minute,  delicate,  elongate  species  with  a  long,  jointed  median 
appendage  at  the  tip  of  the  abdomen.  Cephalothorax  above  consisting 
of  a  large  carapace  which  bears  the  pedipalps  and  the  first  three 


1022 


Figs.  1020-1023.    Microthelyphonida 


1020.  Koenenia  (Wheeler)  Kceneniids. 

1021 .  Kcenenia,  apical  part  of  third  leg  (Borner)  Kceneniida?. 

1022.  Koenenia,  two  joints  of  flagellum  (Bdrner)  Kceneniidse. 

1023.  Koenenia,  apex  of  abdomen  (Borner)  Kceneniida?. 


pairs  of  legs,  and  a  small,  separate  posterior  section  which  bears  the 
fourth  pair  of  legs.  Chelicerse  large,  chelate;  pedipalps  leg-like,  nine- 
jointed,  bearing  a  pair  of  claws  at  tip.  First  pair  of  legs  the  longest, 
twelve-jointed,  the  tarsi  consisting  of  several  segments,  terminated  by 
a  pair  of  claws.  Second  and  third  legs  seven-jointed;  fourth  eight- 
jointed,  all  with  a  pair  of  claws  at  tip.  Eyes  absent.   Mouth  anterior. 
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Respiration  by  three  pairs  of  lung  sacs,  opening  on  the  fourth  to  sixth 
abdominal  segments  below.  Abdomen  elongate-oval,  consisting  of 
eleven  segments,  the  third  to  seventh  segments  larger  than  the  others. 
Apex  of  abdomen  bearing  a  long,  slender  median  appendage  consisting 
of  nine  to  fifteen  moniliform  joints,  bearing  sparse  bristly  hairs.  (Figs. 
1020,  1021,  1022,  1023). 

One  family.    (Kcenenia,  widespread  in  tropical  and  subtropical 
countries KKENENIIDiE 


LITERATURE  ON  MICROTHELYPHONIDA 

Hansen,  H.  J.  Biospeologica  LIII.  Palpigradi.  Arch.  Zool.  Paris,  65,  pp.  167- 

180  (1926)  (with  bibliography). 
Kraepelin,  K.   Palpigradi.   Das  Tierreich,  Lief.  12,  pp.  1-3  (1901). 


ORDER  PEDIPALPIDA 

(PEDIPALPI) 

Large  or  moderate-sized  species  with  heavily  chitinized  integuments. 
Cephalothorax  forming  a  solid  carapace,  or  with  two  small  thoracic 
segments  separated  by  sutures.  Chelicerse  claw-like.  Pedipalpi  six- 
jointed,  strong,  sometimes  very  stout,  clawed  at  apex  or  imperfectly 
chelate,  sometimes  very  long;  first  pair  of  legs  sensory  in  function, 
forming  a  long,  many-jointed  filament;  other  legs  stouter  and  fitted 
for  walking,  the  tarsi  with  claws  at  tip.  Abdomen  consisting  of  ten 
or  eleven  segments;  sometimes  with  a  long  slender  many-jointed 
median  apical  appendage  or  filament,  sometimes  rounded  at  apex  and 
without  appendage.  Respiration  by  book-lungs  in  the  second  abdomi- 
nal segment  and  sometimes  also  in  the  third.  Restricted  to  warm 
countries.    Whip-scorpions  and  Tailless  whip-scorpions. 

1.  Cephalothorax  elongate,  longer  than  wide,  its  lateral  margins 
more  or  less  parallel  except  in  front;  last  three  segments  of 
abdomen  very  small,  the  abdomen  at  apex  with  a  median  ap- 
pendage, which  is  usually  long  and  consisting  of  numerous 
joints,  rarely  short  and  one-jointed;  femur  and  tibia  of  pedi- 
palpi rarely  spinose.    (Suborder  UROPYGI) 2 

Cephalothorax  short  and  broad,  more  or  less  expanded  laterally, 
the  lateral  margins  strongly  convex;  abdomen  blunt  and  rounded 
at  apex,  without  a  median  appendage  at  apex;  femur  and  tibia  of 
pedipalpi  strongly  spinose.    (Suborder  AMBLYPYGI) 3 
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Cephalothorax  dorsally  with  an  undivided  shield;  eyes  well  de- 
veloped, two  close  together  on  a  tubercle  in  front  and  a  group 
of  three  large  ones  toward  each  lateral  margin;  abdominal 
appendage  long,  filiform,  consisting  of  many  movable  joints; 
tarsus  of  first  pair  of  walking  legs  (second  legs)  seven-jointed 
and  at  least  four  times  as  long  as  the  metatarsus;  second  and 


1025 


1026 


Figs.  1024-1026.    Pedipalpida 


1024.  Damon  (Pocock)  Tarantulidse. 

1025.  Schizomus,  metatarsus  and  tarsus  of  first  pair  of  legs  of  female 

(Graveley)  Schizomidae. 

1026.  Schizomus,  apex  of  abdomen.  Schizomidae. 

third  segments  of  abdomen  each  with  a  pair  of  book-lungs. 
(Fig.  1018).  (Mimoscorpius,  Tetrabalius,  Hypoctonus, 
malay.;  Thelyphonus,  indomal.;  Typopeltis,  As.;  Mastigo- 
proctus,  Thelyphonellus,  Am.) THELYPHONID.ffi 

Cephalothorax  dorsally  divided  into  a  head  and  two  free  thoracic 
segments  separated  by  membranous  sutures  and  bearing  the 
third  and  fourth  pairs  of  legs ;  median  eyes  absent,  at  most  one 
pair  of  lateral  eyes;  abdominal  appendage  short,  in  female  sub- 
cylindrical  and  divided  into  three  or  four  scarcely  movable 
joints;  in  the  male  thickened  and  one-jointed;  tarsi  of  first 
pair  of  walking  legs  six-jointed,  less  than  twice  as  long  as  the 
metatarsus  (Figs.  1025,  1026);  only  one  pair  or  book-lungs,  in 
the  second  segment.  (Schizomus,  ethiop.,  ind.;  Trithyreus, 
indomal.,  nearc.) SCHIZOMIDAE 
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3.  Tibia  of  the  fourth  pair  of  legs  divided  by  sutures  into  three  or 

four  sections,  the  tarsus  four  or  five-jointed;  apical  spurs  of 

tibia?  of  pedipalpi  extending  laterally 4 

Tibia  of  the  fourth  pair  of  legs  not  divided,  or  consisting  of  only 
two  sections;  the  tarsus  four-jointed;  apical  spurs  of  tibiae  of 
pedipalpi  directed  forward.  (Fig.  1024).  (Tarantula  (  =  Phry- 
nichus)  ethiop.,  ind.;  Damon,  Titanodamon,  ethiop.). 
{PHRYNICHINM,  Krsepelin  1899)  ....   TARANTULID^I 

4.  Tarsi  five-jointed,  with  a  pulvillus  at  the  base  of  the  claws;  second 

abdominal  tergite  sometimes  distinctly  margined.  Old  World 
species.  (Charon,  indomal.;  Charinus,  ethiop.,  malay.; 
Catageus,  Stygophrynus,  ind.;  Sarax,  austromal.). 

CHARONTID£! 

Tarsi  four-jointed,  without  pulvillus;  second  tergite  not  margined. 

New  World  species.   (Phrynus  (=  Tarantula),  Hemiphrynus, 

Acanthophrynus,  Heterophrynus,  Am.)..   .   PHRYNID.ffi 
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ORDER  RICINULEI 

(MERIDOGASTRA ,  R HIGNOG ASTRA) 

Small  or  very  small  species  with  extremely  thick,  hard  integument. 
Body  elongate  oval,  without  long  tail-like  prolongation  at  the  apex 
of  the  abdomen  but  with  a  very  short  three  segmented  projection. 
Cephalothorax  bearing  anteriorly  a  large  movable  hood  which  when 
folded  down  completely  hides  the  chelicerse;  chelicerse  chelate.  Eyes 
absent.  Pedipalpi  five-jointed,  short;  geniculate  at  the  apex  of  the 
femur;  tarsus  minute,  opposed  to  a  small  projection  at  the  tip  of  the 
tibia.  Legs  rather  stout,  the  second  pair  the  longest;  tarsi  of  second 
to  fourth  legs  five-jointed.    Abdomen  oval,  broadly  joined  to  the 
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cephalothorax,  consisting  of  nine  segments,  basal  ones  very  short; 
three  to  six  much  longer;  six  to  nine  forming  a  very  short  retractile 
apical  tubercle.  Respiration  by  tubular  trachea?  opening  by  a  pair  of 
spiracles  at  the  sides  of  the  cephalothorax  above  the  third  coxa.  (Fig. 
1011). 

The  living  species  form  a  single  family.  (Ricinoides  (  =  Crypto- 
stemma),  ethiop.;  Cryptocellus,  neotrop.).  (CRYPTOSTEMMAT- 
IDA,    HOLOTERGIDA,   CURCULOIDIDA,    POUOCUERIB A) . 

RICINOIDIDiE 


LITERATURE  ON  RICINULEI 

Hansen,  H.  J.  and  W.  Sorenson.  Two  Orders  of  Arachnida.  178  pp.  Cam- 
bridge, Eng.  University  Press  (1904). 
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ORDER  SCORPIONIDA 

(SCORPIONES) 
Large  or  very  large  species.  Cephalothorax  and  abdomen  broadly 
attached;  chelicerre  chelate;  pedipalpi  very  large,  bearing  a  large 
swollen  chela  at  the  apex.  Cephalothorax  with  a  pair  of  median  eyes 
near  the  middle  and  a  group  of  two  to  five  lateral  eyes  at  each  side; 
rarely  absent.  Basal  portion  of  abdomen  broad,  the  five  apical  seg- 
ments much  narrower,  forming  a  highly  flexible  postabdomen,  the  last 
segment  of  which  bears  a  sting  at  apex  and  contains  a  poison  gland. 
Four  pairs  of  legs,  each  consisting  of  seven  segments;  tarsi  three- 
jointed.  Underside  of  abdomen  at  base  with  a  pair  of  movable  pec- 
tinate organs.  Respiration  by  book-lungs  opening  by  paired  slits  on 
the  third  to  sixth  abdominal  segments.  Mainly  tropical  species. 
Scorpions. 

1.  Sternum  large,  at  least  half  as  long  as  wide  and  often  longer  than 
wide,  pentagonal  or  frequently  much  narrowed  anteriorly; 
generally  nearly  as  large  as  or  larger  than  the  genital  plate 

which  lies  behind  it.  (Figs.  1031, 1032) 2 

Sternum  much  reduced  in  size,  forming  two  narrow  transverse  or 
oblique  plates  that  are  sometimes  barely  visible,  therefore  much 
wider  than  long  (Fig.  1033) ;  tip  of  tarsus  without  a  lobe  at  the 
side.  (Bothriurus,  Brachiosternus,  Thestylus,  Urophon- 
ius,  neotrop.;  Cercophonius,  Austr.).  .  . .  BOTHRIURID^l 
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2.  Legs  with  a  spine  or  thorn  in  the  connecting  membrane  between 
the  last  two  tarsal  joints,  only  on  the  outer  side;  sternum  pen- 
tagonal, not  triangularly  narrowed  in  front 3 

Legs  with  one  or  two  spines  or  thorns  internally  and  externally 
in  the  membrane  between  the  second  and  last  tarsal  joints 
(Figs.  1027);  sternum  sometimes  triangularly  narrowed  in 
front    6 


1027  1Q29  1032 


1031 


1028  1030 

Figs.  1027-1033.     Scorpionida 

1027.  Centruroides,  tarsus  of  fourth  leg.  Buthidse.. 

1028.  Pandinus,  tip  of  last  tarsal  joint.  Scorpionidse. 

1029.  Vejovis,  tip  of  last  tarsal  joint.  Vejovidse. 

1030.  Iomachus,  tip  of  last  tarsal  joint.   Ischnuridse. 

1031.  Centruroides,  sternum.  Buthidse. 

1032.  Pandinus,  sternum  (Kraepelin)  Scorpionidse. 

1033.  Bothriurus,  sternum  (Kraepelin)  Bothriurida?. 

3.  Postabdomen  (narrowed,  tail-like,  apical  body  segments)  with  the 

four  basal  segments  each  bearing  below  a  pair  of  longitudinal 

keels  near  the  median  line 4 

Postabdomen  with  only  one  median  ventral  keel.    (Urodacus, 
Austr.;  Hemiscorpion,  palsearc).   (See  couplet  5). 

SCORPIONIDA,  part 

4.  Last  segment  of  postabdomen  with  a  distinct  thorn  or  tubercle 

below  the  sting;  chela  flat  or  rounded;  last  joint  of  tarsi  with 
two  rows  of  spines  beneath.   (Diplocentrus,  Oiclus,  neotrop.; 

Nebo,  palsearc.)   DIPLOCENTRIDA 

Last  segment  of  postabdomen  simple,  without  thorn  or  tubercle 
beneath  the  sting 5 

5.  Tip  of  last  tarsal  joint  rounded  or  acute  and  produced  on  the 

sides  to  form  a  lobe  the  edge  of  which  forms  an  acute  angle 
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with  the  apical  projection  that  lies  dorsally  between  the  claws. 
(Figs.  1028,  1032).  (Scorpio,  palsearc,  ethiop.;  Pandinus, 
Opisthophthalmus,  ethiop.;  Heterometrus,  indomal.). 

SCORPIONIDiE 
Tip  of  last  tarsal  joint  more  or  less  truncate,  without  rounded 
lobes,  its  apical  edge  forming  a  right  angle  with  the  dorsal 
projection  between  the  claws ;  last  tarsal  joint  below  with  spines 
or  bristles.  (Fig.  1030).  (Ischnurus,  Hadogenes,  ethiop.; 
Opisthacanthus,  ethiop.,  neotrop.;  Hormurus,  indoaustr.; 
Iomachus,  ethiop.,  ind.)   ISCHNURID.ffi 

6.  Three  to  five  lateral  eyes  in  a  group  at  each  side  of  the  cephalo- 

thorax  in  front 7 

Only  two  lateral  eyes  at  each  side  of  cephalothorax,  or  lateral  eyes 

absent CHACTID.ffi 

This  family  is  divisible  into  four  well-marked  subfamilies  as  follows : 

a.  Group  of  two  lateral  eyes  without  a  pale  spot  just  behind  the  eyes; 

movable  finger  of  chelicerfe  without  well  developed  teeth,  or 

with  only  a  single  tooth  on  its  lower  surface b 

A  pale  spot  behind  each  group  of  two  lateral  eyes ;  movable  finger 

of  chelicerpe  with  a  number  of  teeth  on  its  lower  surface.    (Chae- 

■  rilius,  indomal.).    (CIlsERILIIDJE) CH.8JRILIINJE 

b.  Four  basal  segments  of  postabdomen  with  a  ventral  keel  on  the 

median  line;  ventral  surface  of  body  granular  or  minutely 

tuberculate.    (Megacormus,  neotrop.)  .  .  MEGACORMIN^l 

Four  basal  segments  of  postabdomen  without  any  distinct  keels 

below,  or  with  a  pair,  one  on  each  side  of  the  median  line .  . .  .  c 

c.  Hand  (basal  thickened  portion  of  the  apical  joint  of  the  pedi- 

palpi)  with  a  strong  keel  above  which  divides  the  surface  into 
two  surfaces  that  meet  almost  at  a  right  angle.    (Euscorpius, 

palmare.) EUSCORPIIN^J 

Hand  rounded,  or  if  keeled,  not  as  above.    (Chactas,  Broteas, 
Teuthraustes,  neotrop.) CHACTIN^l 

7.  Sternum  more  or  less  triangular,  strongly   narrowed  in    front; 

first  tarsal  joint  of  third  and  fourth  pair  of  legs  often  with  a 
thorn  at  tip;  three  or  five  lateral  eyes;  last  segment  of  postabdo- 
men often  bearing  a  spine  beneath  the  sting.  (Figs.  1010,  1027, 
1031).  (Buthus,  palsearc,  ethiop.,  indomal.;  Isometrus, 
widespr.;  Tityus,  Centruroides,  Am.;  Ananteris,  neotrop.; 
Uroplectes,  Archisometrus,  ethiop.,  indoaustr.;  Isome- 
troides,  austr.,  Butheolus,  palmare,  Parabuthus,  ethiop.). 

BUTHID^l 


546  bulletin:  museum  of  comparative  zoology 

Sternum  with  parallel  sides,  usually  wider  than  long,  with  a 
deeply  impressed  median  groove;  three  lateral  eyes;  last  seg- 
ment of  postabdomen  always  without  a  spine  beneath  the 
sting.  (Fig.  1029).  (Vejovis,  Hadrurus,  N.  Am.;  Scorpiops, 
ind.;  Hadrurdides,  Caraboctonus,neotrop.;  Iiirus,  palsearc). 

VEJOVID^I 
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ORDER  SOLPUGIDA 

(SOLIFUGjE) 

Large  or  moderately  large,  pale-bodied,  very  active  species.  Cheli- 
cerae  very  large,  chelate,  moving  in  a  vertical  plane.  Cephalothorax 
bearing  only  one  pair  of  legs,  separated  from  three  distinct  thoracic 
segments  to  each  of  which  a  pair  of  legs  is  attached.  Abdomen  elongate, 
oval,  consisting  of  ten  segments,  without  terminal  filament  or  ap- 
pendage. Pedipalpi  long,  leg-like,  six-jointed.  Tarsus  of  pedipalpi 
and  first  pair  of  legs  one-jointed;  second  to  fourth  legs  with  the  tarsi 
often  several-jointed;  tarsi  usually  provided  with  claws.  Respiration 
by  trachea?  that  open  through  spiracles  behind  the  first  pair  of  legs 
on  both  the  first  and  second  abdominal  segments.  Distribution  tropical 
and  subtropical,  most  generally  in  dry  or  arid  regions. 

1.  Fourth  pair  of  legs  ending  in  a  pair  of  claws  as  do  the  second  and 
third  pairs;  basal  portion  of  fourth  pair  of  legs  (including  the 
coxse  and  two  trochanters)  clearly  shorter  than  the  remainder 
of  the  leg  (femur,  tibia  and  two  .tarsal  joints) ;  fourth  legs  with 
the  basal  section  of  femur  very  much  shorter  than  the  apical 
section 2 
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Fourth  pair  of  legs  without  claws,  these  replaced  by  short  spines; 
basal  portion  of  fourth  leg  almost  as  long  as  the  remainder  of 
the  leg;  basal  section  of  femur  of  fourth  leg  longer  than  the 
apical  section.  (Hexisopus,  S.  Afr.) HEXISOPODID-ffi 

Spiracles  of  second  and  third  abdominal  segments  covered  by  a 
plate  which  has  a  finely  serrated  posterior  margin;  tarsus  of 
pedipalpi  freely  jointed  and  capable  of  folding  against  the  meta- 
tarsus.   (Galeodes,  palsearc.,  ind.;  Paragaleodes,  palsearc.). 

GALEODID-ffi 


1034 


1036 


1037 


1034. 
1035. 
1036. 
1037. 
1038. 
1039. 


1038 

Figs.  1034-1039.    Solpugida 

Gnossipus,  chelicera  in  lateral  view  (Kraepelin)  Solpugidse. 
Solpugid,  third  leg  (E wing). 

Eremobates,  chelicera  in  lateral  view  (Putnam)  Solpugidse. 
Eremobates,  head  in  dorsal  view  (Putnam)  Solpugida?. 
Eremobates,  tip  of  pedipalpus  (Putnam)  Solpugidse. 
Solpuga,  tip  of  flagellum  of  pedipalpus  (Kraepelin)  Solpugidse. 

Spiracles  of  the  second  and  third  abdominal  segments  not  covered 
by  serrated  plates,  freely  visible  or  concealed  by  lateral  folds; 
tarsus  of  pedipalpi  immovably  attached  to  the  metatarsus  al- 
though separated  by  an  apparent  suture.  (Figs.  1034,  1036, 
1037,  1038,  1039).  (Solpuga,  Dsesia,  Gnosippus,  Cerdma, 
ethiop.;  Rhagodes,  ethiop.,  As.;  Dfnorhax,  indomal.;  Saro- 
nomus,  neotrop.;  Ammotrecha,  Eremobates,  Am.;  Gylip- 
pus,  Karschia,  palmare.)  SOLPUGIDiE 
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ORDER  CHELONETHIDA 

(PSEUDOSCORPIONIDA ;  PSEUDOSCORPIONES, 
CHERNETIDEA) 

Small  or  very  small  Arachnida  with  flattened  body.  Cephalothorax 
unjoin  ted,  although  sometimes  with  distinct  transverse  grooves; 
abdomen  with  11  or  12  tergites,  each  often  composed  of  a  pair  of 
plates,  narrowly  separated  along  the  median  line.  Chelicerse  two- 
jointed,  chelate.  Pedipalpi  very  large,  six-jointed,  much  longer  than 
the  walking  legs,  their  tarsi  forming  a  much  enlarged  pincers-like 
grasping  organ.  Legs  six-jointed,  the  tarsi  one  or  two-jointed  and 
the  femur  sometimes  divided  into  two  sections;  tarsi  with  a  pair  of 
apical  claws.  Cephalothorax  narrower  than  the  abdomen  which  is 
often  much  widened;  abdomen  without  any  apical  prolongation,  joined 
to  the  cephalothorax  along  its  entire  base.  Eyes  two  or  four,  placed 
near  the  sides  of  the  carapace;  sometimes  wanting.  Respiration  by 
trachea?  opening  by  four  spiracles  placed  just  behind  the  second 
and  third  abdominal  plates  at  the  sides  of  the  body.  Genital  aperture 
on  the  first  sternite.  Slow-moving  carnivorous  species  of  retiring 
habits,  living  under  bark,  stones,  etc.  False-scorpions;  Book-scorpions. 

1.  Tarsi  of  the  first  two  pairs  of  legs  one-jointed;  those  of  the  third 

and  fourth  legs  two-jointed.  (Suborder  HETEROSPHYRON- 
IDA).  (Chthonius,  holarc;  Ditha,  neotrop.,  ind.;  Tyran- 
nochthonius,  widespr.;  Verrucaditha,   Mundochthonius, 

nearc.)    CHTHONIID^l 

Tarsi  of  all  four  pairs  of  legs  with  the  same  number  of  joints.  .  .2 

2.  Tarsi  two-jointed.   (Suborder  DIPLOSPHYRONI DA) 3 

Tarsi  one-jointed   (Fig.   1040).     (Suborder   MONOSPHYRON- 

IDA)    9 

3.  Movable  finger  of  chelicerse  clearly  multidenticulate,  without  a 

true  subapical  lobe;  carapace  usually  produced  medially  in 

front.    (Superfamily  NEOBISIOIDEA) 4 

Movable  finger  of  chelicerre  with  a  single  subapical  lobe  or  tooth 
which  is  rarely  secondarily  subdivided,  but  never  multidenticu- 
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late;  carapace  in  front,  often  somewhat  emarginate,  rarely  if  ever 
produced  medially.    (Superfamily  GARYPODOIDEA)  ....  7 

Venom  apparatus  present  in  the  fixed  finger  of  the  claw  only,  the 
movable  finger  with  a  definite  sheath  for  the  reception  of  the 
venom-tooth 5 

Venom  apparatus  present  in  both  the  fixed  and  movable  fingers; 
a  sheathing  structure  rarely  present  in  either  finger 6 


1042 


1043 


Figs.  1040-1043.    Chelonethida 

1040.  Chelifer,  fourth  leg  (Ewing)  Cheliferidae. 

1041.  Chelifer  (Tullgren)  Cheliferidse. 

1042.  Chelifer,  pedipalpus  (With)  Cheliferidse. 

1043.  Ideoroncus,  pedipalpus  (With)  Ideoroncidae. 


Pleural  membrane  of  abdomen  smoothly  longitudinally  plicate, 
never  granulate;  femur  of  fourth  pair  of  legs  with  an  oblique 
cross-suture  (rarely  nearly  perpendicular  to  the  longitudinal 
axis).  (Chitra,  Syarinus,  Hyarinus,  nearc).    SYARINIDiE 

Pleural  membrane  granulate  or  granulate-striate ;  femoral  articu- 
lation of  fourth  pair  of  legs  truly  vertical  to  the  longitudinal 
axis  of  the  femur-patella.  (Neobisium,  Microbisium,  hol- 
arc;    Blothrus,    Roncus,    palsearc.)    NEOBISIID.® 

Pleural  membrane  of  abdomen  granulate;  claw  with  twelve  tac- 
tile seta?  on  the  fingers.   (Hya,  indomal.) HYID^I 
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Pleural  membrane  of  abdomen  evenly  longitudinally  plicate; 
fingers  of  claw  usually  with  many  more  than  twelve  tactile  setse. 
(Fig.  1043).  (Ideoroncus,  Bochica,  neotrop.;  Albiorix, 
N.  Am.;  Shravana,  indomal.) IDEORONCIDiE 

7.  Venom  apparatus  present  in  both  the  movable  and  fixed  fingers 

of  the  claw;  no  sheathing  structure  on  either  claw  to  receive  the 

venom-tooth 8 

Venom  apparatus  present  in  the  fixed  finger  of  the  claw  only;  a 
well  developed  sheathing  structure  present  on  the  movable 
finger  to  receive  the  venom-tooth.  (Menthus,  nearc,  neotrop.). 

MENTHID^I 

8.  Pleural  membrane  of  abdomen  smoothly  and  evenly  plicate; 

carapace  not  or  rarely  noticeably  narrowed  in  front;  sides  of 
abdomen  more  or  less  parallel,  the  abdomen  not  greatly  wider 
than  the  cephalothorax.  (Olpium,  palsearc;  Garypinus, 
Am.;  Serianus,  nearc,  neotrop.,  indomal.;  Solinus,  nearc, 
Austr.;  Horus,  ethiop.;  Xenolpium,  indoaustr.)  .  .  OLPIIDiE 
Pleural  membrane  prickly,  granular,  or  irregularly  wrinkled;  cara- 
pace narrowed  in  front,  clearly  triangular;  abdomen  subovate, 
much  broader  than  the  cephalothorax.  (Garypus,  palsearc., 
neotrop.;  Geogarypus,  palsearc,  indomal.;  Larca,  holarc; 
Anagarypus,  austromal;  Maorigarypus,  austr.). 

GARYPODID55 

9.  Four  well  developed  eyes 10 

Two  eyes  or  none.  (Figs.  1040, 1041, 1042)  ....  CHELIFERID-ffi 

10.    Carapace  triangular,  narrowed  in  front,  without  horn-like  proc- 
esses in  front  of  the  eyes;  abdomen  without  pleural  plates. 

(Synsphyronus,  Austr.) GARYPODID^l,  part 

Carapace  not  triangular,  with  two  or  more  prominent  horn-like 
processes  in  front  of  the  eyes FEAELLID2E 
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ORDER  PHALANGIDA 

(OPILIONES) 

Usually  moderate-sized  species  with  long  or  very  long  legs.  Cephalo- 
thorax  not  separated  from  the  abdomen  by  a  constriction,  forming  an 
unsegmented  or  very  indistinctly  segmented  dorsal  carapace.  Abdo- 
men segmented,  with  nine  dorsal  plates  and  fewer  ventral  ones.  Head 
with  two  eyes,  often  on  stalk-like  tubercles.  Chelicerse  three-jointed, 
chelate;  rather  long  and  sometimes  thickened.  Pedipalpi  similar  to  the 
legs,  but  usually  much  shorter.  Legs  very  long  and  slender;  coxse 
very  large  and  firmly  attached  to  the  body.  Respiration  by  tracheae; 
one  pair  of  spiracles  opening  ventrally  near  the  base  of  the  abdomen. 
Harvestmen,  Daddy-long-legs. 

1.  Genital  opening  covered  by  a  movable  plate  or  operculum;  open- 

ings of  the  scent  glands  situated  at  the  side  margin  of  the 

cephalothorax,  not  on  tubercles 2 

Genital  opening  exposed,  not  covered  by  an  operculum;  scent 
glands  each  placed  upon  a  conical  protuberance  at  the  sides 
of  the  cephalothorax.  (Fig.  1045).  (Suborder  CYPHOPH- 
THALMI).  (Siro,  palaearc;  Ogovea,  ethiop.;  Miopsalis, 
Stylocellus,  Indomal.;  Pettalus,  ind.) SIRONIDiE 

2.  Pedipalpi  stout,  their  tarsi  with  a  strong  grasping  claw;  apical 

joint  of  the  tarsus  of  first  and  second  pairs  of  legs  with  only  one 
simple  claw;  the  third  and  fourth  tarsi  with  either  two,  or  with 
a  tridentate  claw;  sternite  of  first  abdominal  segment  much 
reduced,  not  reaching  in  front  of  the  hind  coxse;  hind  legs  usu- 
ally the  longest.  (Fig.  1044).  (Suborder  LANIATORES). .  .3 
Pedipalpi  slender,  palpiform,  their  tarsi  with  a  weaker  claw  which 
is  occasionally  lacking;  apical  joint  of  all  four  tarsi  with  only 
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one  simple  claw;  sternite  of  first  abdominal  segment  extending 
much  in  front  of  the  hind  coxae;  second  pair  of  legs  the  longest. 

(Suborder  PALPATORES)  ^ 8 

Last  four  tergites  freely  movable,  not  fused 4 

All  tergites  except  the  apical  one  fused  to  form  a  scutum,  the  latter 
forming  a  movable  anal  plate.  (Fig.  1044,  1051).  (Oncopus, 
Gnomulus,  Pelitnus,  Indomal.) ONCOPODIDJE 


1044 


1049 


1050 


1044. 
1045. 
1046. 
1047. 
1048. 
1049. 
1050. 
1051. 


1051 


1047 

Figs.  1044-1051.     Phalangida 

Oncopus,  anterior  part  of  body  in  profile  (Roewer)  Oncopodidse. 
Pettalus,  apical  part  of  abdomen  (Roewer)  Sironidse. 
Ortholasma,  anterior  part  of  cephalothorax  (Roewer)  Trogulidee. 
Acropsopilio,  underside  of  body  (Roewer)  Acropsopilionidse. 
Trogulidse,  pedipalpns  (Roewer)  Trogulidae. 
Phalangiidse,  pedipalpus  (Roewer)  Phalangiidae. 
Gonyleptidae,  pedipalpus  (Roewer)  Gonyleptidae. 
Oncopodidae,  pedipalpus  (Roewer)  Oncopodidse. 


4.  Third  and  fourth  tarsi  each  with  a  pair  of  apical  claws  which 

are  simple  or  furnished  with  curved  teeth 5 

Third  and  fourth  tarsi  each  with  a  single  three-pronged  claw;  or 
in  partly  grown  specimens  with  a  single  claw  furnished  with 
denticles  laterally.  (Trisendnyx,  neotrop.;  Sclerobunus, 
nearc;  Nuncia,  Soerensenella,  Austr.;  Acumontia,  Mada- 
gasc;  Adaeum,  Ceratomontia,  ethiop.). 

TRLffiNONYCHIDtf! 

5.  Pedipalpi  carried  with  the  tips  curved  backwards  behind  the 

patella,  weakly  armed;  anterior  margin  of  the  cephalothorax 
below  with  five  erect,  conical  teeth.  (Assamia,  Metassamia, 
indomal.;  Trionyxella,  ind.;  Mermerus,  mal.;  Macrodam- 
petrus,   Dampetrus,   Mosoia,   Austr.)    ....    ASSAMIID51 
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Pedipalpi  not  curved,  held  straight  forward  or  at  most  bent  to 
the  side  of  the  chelicerae;  anterior  margin  of  the  cephalothorax 
sometimes  sharply  excavated,  but.  never  with  five  erect,  coni- 
cal teeth 6 

6.  Tarsi  of  the  third  and  fourth  legs  each  with  a  false  claw  (pseudo- 

nychium)  below  the  true  claws 7 

Tarsi  of  third  and  fourth  legs  without  a  pseudonychium.  (Bel- 
oniscus,  Obalonianus,  indomal.;  Scotolemon,  palsearc; 
Phalangodes,  Am.;  Zalmoxis,  Austr.;  Metabiantes,  ethiop.). 

PHALANGODID^l 

7.  Pedipalpi  weak,  their  femur,  tibia  and  tarsus  broadly  flattened 

and  keeled,  curved  in  front  of  and  to  the  side  of  the  chelicerae; 
all  joints  of  the  pedipalpi  almost  unarmed,  without  stout  spines. 
(Libitoides,  Metacynorta,  Am.;  Paravanones,  Cynorta, 
Cynortula,   Metarhaucus,   Flirtea,   Erginulus,   neotrop.). 

(PALPI NWM) COSMETID-ffi 

Pedipalpi  very  stout,  their  femur  not  flattened,  their  tibia  and 
tarsus  rounded,  at  most  flattened  beneath  between  the  stout 
tibial  and  tarsal  spines,  not  keeled;  the  pedipalpi  porrect  and 
not  curved  toward  the  chelicerae.  (Fig.  1050).  (Discocyr- 
tus,  Metagynodes,  Eusarcus,  Pachyloides,  Weyhia,  Gony- 
leptes,  Goniosoma,  Caelopygus,  neotrop.). 

GONYLEPTID^l 

8.  Tarsi  of  the  pedipalpi  always  shorter  than  their  tibiae  (Fig.  1048) ; 

without,  or  with  only  a  very  minute  claw;  maxillary  lobe  of  the 
second  coxa  very  small  or  absent,  never  freely  movable;  no  ac- 
cessory spiracles  on  the  legs.   (Superfamily  NEMASTOSOMA- 

TOIDEA) 9 

Tarsi  of  the  pedipalpi  always  longer  than  the  tibia?  and  always 
with  a  distinct,  simple  or  pectinate  claw;  maxillary  lobe  of  the 
second  coxa  distinct,  freely  movable,  long  and  narrow;  two 
accessory  spiracles  on  the  first  to  fourth  tibiae.  (Fig.  1049). 
(Lacinius,  Phalangium,  Opilio,  holarc;  Caddo,  nearc; 
Mitopus,  Odiellus,  palmare;  Rhampsinitus,  ethiop.;  Gag- 
rella,  indoaustr.).    (Superfamily  PHALAXGIOIDEA). 

PHALANGIID-ffl 

9.  Eyes  large,  highly  convex,  widely  separated,  not  on  a  common 

ocular  tubercle,  placed  one  at  each  side  of  the  cephalothorax. 
(Fig.  1047).    (Acropsopilio,  neotrop.). 

ACROPSOPILIONIDiE 

Both  eyes  placed  on  a  common  median  ocular  tubercle 10 


554  bulletin:  museum  of  comparative  zoology 

10.  Ocular  tubercle  separated  distinctly  from  the  anterior  margin  of 

the  cephalothorax  which  is  sharply   truncate,   exposing  the 

chelicerse  and  pedipalpi 11 

Ocular  tubercle  placed  at  the  anterior  margin  of  the  cephalothorax 
and  forming  with  it  a  large  lobe  which  covers  the  chelicerse  and 
pedipalpi  from  above.  (Figs.  1046,  1048),  (Trogulus,  Di- 
cranolasma,  palsearc;  Ortholasma,  Dendrolasma,  nearc). 

TROGULID^I 

11.  First  and  second  thoracic  tergites  fused  together  in  the  cephalo- 

thorax; first  to  fourth  coxse  each  with  a  series  of  tubercles  before 
and  behind.     (Nemastosdma,   holarc;   Crosbycus,   nearc). 

NEMASTOSOMATID^I 
First  thoracic  tergite  fused  with  the  cephalothorax  and  forming 
a  prosoma;  second  thoracic  tergite  free,  not  fused  with  the 
cephalothorax  nor  the  first  tergite;  first  to  fourth  coxse  without 
an  anterior  and  posterior  row  of  tubercles.  (Ischyropsalis, 
palsearc.;  Taracus,  Sabacon,  Tomicomerus,  nearc). 

ISCHYROPSALIDiE 
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ORDER  ARANEIDA 

Small  or  moderate-sized,  rarely  large  Arachnida.  Cephalothorax 
usually  oval,  the  head  frequently  separated  by  an  indistinct  suture. 
Usually  eight  simple  eyes,  sometimes  less  or  occasionally  none.  First 
pair  of  appendages  (chelicerse)  hooked  or  chelate,  each  provided  with  a 
poison-gland  opening  near  the  tip.  Second  pair  of  appendages  (pedi- 
palpi) six-jointed,  with  one-jointed  tarsi;  similar  to,  but  usually  much 
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shorter  than  the  four  pairs  of  walking  legs  which  are  seven-jointed. 
Tarsi  two-jointed,  clawed  at  tip  and  often  with  additional  claws  or 
bristles  used  for  manipulating  the  web.  Abdomen  almost  always 
entirely  unsegmented,  its  integument  thinly  chitinized,  attached  to 
the  cephalothorax  by  a  very  strongly  constricted  base.  Respiration  by 
book-lungs  opening  by  one  or  two  pairs  of  slits  on  the  underside  of 
the  abdomen;  trachea?  usually  present  in  addition  to  book-lungs,  open- 
ing by  one  or  two  spiracles  on  the  abdomen  below.  Silk-spinning  glands 
present,  opening  by  short  tubular  organs  on  the  abdomen  below.  De- 
velopment direct,  the  young  essentially  like  the  adults.  Spiders.1 

1.  Abdomen    entirely    unsegmented    in    the    adult    (OPISTHO- 

THEL^E) 2 

Abdomen  segmented  above  and  showing  several  distinct  segments 
posteriorly  between  the  anal  tubercle  and  spinnerets  which  are 
separated  by  a  considerable  space;  six  to  eight  spinnerets;  fangs 
of  chelicerse  moving  up  and  down ;  two  pairs  of  lungs.  (Suborder 
LIPHISTIOMORPHiE  (  =  MESOTHELM)).  (Liphistius, 
Heptathela,  Anadiastothele) LIPHISTIID.ffi 

2.  Fangs  of  chelicerse  moving  up  and  down ;  two  pairs  of  lungs.  (Sub- 

order AVICULARIMORPHyE  {^MYGALOMORPHM)).  .3 

Fangs  of  chelicerse  moving  in  and  out.    (Suborder  ARACHNO- 

MORPH^E) 10 

3.  Tips  of  tarsi  beneath  the  claws  without  claw-tufts.      (NELI- 

PODA) 4 

Tarsi  with  claw-tufts,  i.e.  a  bundle  of  hairs  at  the  tip,  just  beneath 
the  claws;  two  claws  with  a  single  row  of  teeth,  or  claws  smooth; 
maxillary  lobes  wanting;  lip  free.    (HYPODEMATA) 9 

4.  All  tarsi  with  a  brush  of  hairs  (scopula)  beneath;  two  claws  pec- 

tinate in  two  rows;  chelicerse  without  rastellum;  maxillary  lobes 
wanting;  lip  immobile;  four  spinnerets,  the  anterior  pair  small, 
close  together,  the  posterior  pair  heavier  and  longer;  eight  eyes 
in  a  compact  group,  heterogeneous.    (Pycnothele,  Lycinus). 

PYCNOTHELID.® 
At  least  the  third  and  fourth  tarsi  without  a  scopula 5 

5.  Basal  segment  of  chelicerse  with  a  rastellum,  i.e.  armed  on  outer 

side  near  tip  with  several  rows  of  stout  teeth;  maxillary  lobes 
wanting;  three  claws,  upper  claws  similar,  pectinate  in  a  single 
or  double  row;  four  (rarely  six)  comparatively  short  spinnerets, 

1  The  accompanying  key  follows  that  given  by  Professor  Petrunkewitch  in  his  recent  "Sys- 
tema  Aranearum, "  with  a  very  few  changes  in  nomenclature,  some  modifications  of  arrangement 
and  the  frequent  omission  of  characters  of  lesser  diagnostic  value  or  more  difficult  recognition. 
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the  anterior  pair  more  or  less  approximated;  eight  eyes,  hetero- 
geneous.  (Actinopus,  Cteniza,  Idiops,  Acattyma,  Brachy- 
bothrium,  Pachylomerus).  Trap-door  spiders.  CTENIZID.ffi 
Chelicerte  without  a  rastellum 6 

6.  Lip  free;  maxillary  lobes  wanting;  three  claws,  the  upper  ones 

pectinate  in  a  single  or  double  row;  four  or  six  spinnerets,  the 
posterior  pair  very  long;  eight  or  six  eyes,  heterogeneous; 
species  spinning  webs.  (Brachythele,  Evagrus,  Haplothele, 
Hexura,  Diplura,  Aname,  Trechona,  Macrothele) . 

DIPLURID-ffi 
Lip  immobile 7 

7.  Six  spinnerets,  the  anterior  pair  close  together;  maxillary  lobes 

well  developed;  three  claws,  the  upper  ones  pectinate  in  a  single 
row;   eight   eyes  in   three  groups,   heterogeneous.     (Atypus, 

Calommata,   Microhexura)    ATYPID.dE 

Four  or  two  spinnerets 8 

8.  Four  claws,  the  upper  ones  with  one  or  several  teeth,  sometimes 

dissimilar;  maxillary  lobes  wanting;  four  spinnerets;  eight  eyes 
in  two  rows,  heterogeneous ;  body  with  simple  hairs.  (Cadmon, 
Migas,  Moggridgea,  Poecilomigas).   {MIGIDjE). 

MIGADIDiE 
Two  claws  with  a  single  tooth  each,  sometimes  with  a  vestigial 
third  claw;  four  or  two  spinnerets;  coxse  of  pedipalpi  with  a 
vestigial  maxillary  lobe;  eight  eyes  in  a  compact  group,  hetero- 
geneous; body  with  scales  and  clubbed  hairs.  (Paratropis, 
Anisaspis,  Anisaspoides)    PARATRQPIDID.ffi 

9.  Last  joint  of  posterior  spinnerets  very  short;  four  or  two  spin- 

nerets; chelicerse  often  with  several  rows  of  stout  teeth  ex- 
nally  at  apex  (rastellum) ;  claws  similar,  smooth  or  with  a  few 
teeth  in  a  single  row;  eight  eyes,  heterogeneous.  (Barychelus, 
Diplothele,  Leptopelma,  Sason)  BARYCHELIDiE 

Last  joint  of  posterior  spinnerets  as  long  as,  or  often  longer  than 
the  preceding  joint;  four  spinnerets;  claws  similar,  pectinate 
in  a  single  row;  chelicerse  without  a  rastellum;  eight  eyes  in 
a  compact  group,  heterogeneous.  Tarantulas.  (Theraphosa, 
Avicularia,   Eurypelma,    Grammostola,    Eunienophorus, 

Selenocosmia,  Ornithoctonus)   AVICULARIID^l 

10.   Abdomen  with  two  pairs  of  spiracles  (TETRASTICTA) 11 

Abdomen  with  a  pair  of  spiracles  leading  into  book-lungs  and  a 
single  median  spiracle  behind  them,  leading  into  a  tracheal 
tube 17 


BRUES   AND   MELANDER:    CLASSIFICATION   OF   INSECTS  557 

11.  Cribellum  and  calamistrum  present,  at  least  in  the  female 12 

Cribellum  and  calamistrum  absent  in  both  sexes 13 

12.  Two  pairs  of  lungs;  cribellum  entire,  not  divided;  eight  eyes  in 

two  rows,  heterogeneous.   (Hypochilus,  Ectatosticta). 

HYPOCHILID^S 

One  pair  of  lungs;  cribellum  divided;  lip  immobile;  eight  eyes  in 

a  compact  group,  heterogeneous.  (Filistata).  FILISTATIDiE 

13.  The  first  pair  of  spiracles  leading  into  book-lungs,  the  second  pair 

into  tracheal  tubes 14 

Book-lungs  entirely  absent;  both  pairs  of  spiracles  leading  into 
tracheal  tubes 16 

14.  Three  or  two  claws  pectinate  in  a  single  row;  lip  free,  long;  six  eyes, 

the  antero-median  ones  (direct  eyes)  wanting  or  all  eyes  absent; 
third  pair  of  legs  sometimes  reversed  in  position,  directed  for- 
ward; coxa?  of  four  anterior  legs  long  and  cylindrical.  (Dysdera, 
Segestria,  Ariadna,  Harpactes,  Stalita).  .  .  DYSDERID.E 
Two  claws  pectinate  in  a  double  row 15 

15.  Six  eyes  or  none;  six  spinnerets,  the  anterior  ones  approximated. 

(Orchestina,  Gamasomorpha,  Oonops,  Epectris,  Scaphi- 

ella)  OONOPID.ffi 

Eight  eyes,  heterogeneous;  four  spinnerets  in  a  chitinous  ring. 
(Hadrotarsus,   Gmogala)    HADROTARSIDiE 

16.  Three  claws,  dissimilar,  pectinate  in  a  single  row;  chelicerse  with- 

out boss,  their  oblique  margins  with  teeth;  lip  immobile;  colulus 
(a  slender  appendage  in  front  of  the  spinnerets)  present;  eyes 
wanting;  six  spinnerets,  the  anterior  pair  longest.    (Telema, 

Apneumonella)   TELEMID.E 

Two  or  three  claws ;upper  ones  similar,  pectinate  in  a  single  row; 
chelicera?  without  boss,  with  smooth  margins;  lip  free;  colulus 
wanting;  eight  or  two  eyes,  the  anterior  median  eyes  always  pres- 
ent. (Caponia,  Nops,  Caponina,  Diploglena).  CAPONIID-ffi 

17.  Three  claws,  rarely  the  third  vestigial  in  which  case  there  are  only 

two  spinnerets  and  the  first  pair  of  legs  are  exceptionally  heavy. 

(TRIONYCHA) , 18 

Two  claws  (DIONYCHA) 42 

18.  Anal  tubercle  large,  two-jointed,  with  a  fringe  of  long  hair 19 

Anal  tubercle  normal 20 

19.  Cribellum  and  calamistrum  present ;  eight  eyes  in  a  compact  group, 

heterogeneous.    ((Ecobius) (ECOBIID.® 

Cribellum  and  calamistrum  wanting;  eight  eyes  in  two^rows, 
heterogeneous.    (Uroctea)    UROCTEIDiE 
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20.  Cribellum  and  calamistrum  present  in  the  female  and  in  the  im- 

mature male 21 

Cribellum  and  calamistrum  wanting 27 

21.  Tarsi  with  claw  tufts  (a  bundle  of  hairs  at  tip,  just  beneath  the 

claws);  three  claws,  the  upper  ones  pectinate  in  a  single  row; 
eight  eyes  in  two  rows,  homogeneous,  diurnal.    (Psechrus, 

Fecenia,   Stiphidion,   Matachia)    PSECHRIDjE 

Tarsi  without  claw-tufts 22 

22.  First  and  second  tarsi  and  metatarsi  with  a  brush  of  hairs  (scopula) 

beneath;  tarsi  with  two  rows  of  trichobothria;  six  spinnerets; 
chelicerse  with  teeth  on  both  margins;  three  claws,  the  upper 
ones  pectinate  in  a  single  row;  eight  eyes  in  two  rows.    (Ten- 

gSlla,  Themacrys) TENGELLID.ffi 

All  tarsi  without  scopula;  no  trichobothria,  or  with  a  single  row  .  23 

23.  Eyes  homogeneous,  diurnal 24 

Eyes  heterogeneous ;  only  the  anterior  median  ones  diurnal ....  26 

24.  Cribellum  divided;  six  spinnerets,  the  posterior  pair  longer  and 

heavier  than  the  anterior  pair;  three  claws,  the  upper  pair  dis- 
similar, pectinate  in  a  single  row;  eight  eyes  in  three  rows,  of 
which  the  first  is  formed  of  four  eyes.    (Eresus,   Dorceus, 

Adonea,  Stegodyphus) ERESID.ffi 

Cribellum  entire;  spinnerets  more  nearly  equal;  claws  similar.  .25 

25.  Femora  with  trichobothria;  eight  eyes  in  two  rows;  orb-weaving 

species.    (Uloborus,   Sybota,   Hyptiotes,   Miagrammopes, 

Avellopsis) ULOBORID^S 

Femora  and  tarsi  without  trichobothria;  eight  eyes  in  three  or 
two  rows,  the  first  row  formed  of  four  eyes,  those  of  the  second 
row  often  very  large.   (Dinopis,  Menneus).  .  .  .  DINOPIDiE 

26.  Tarsi  with   a  single  row  of  trichobothria;    cribellum    divided. 

(Amaurdbius,  Amphigyrum,  Badumna,  Titanoeca). 

AMAUROBIID.ffi 
Tarsi  without  trichobothria;  cribellum  usually  entire.    (Dictyna, 
Scotolathys,  Lathys,  Myropsis,  Altella,  Chserea). 

DICTYNID-ffi 

27.  Trochanter  of  pedipalp  inserted  on  the  dorsal  surface  of  the  maxil- 

lary lobe;  head  conspicuously  elevated  over  the  thorax;  cheli- 
cerse  inserted  far  above  the  mouth ;  eight  or  six  eyes.     (Archsfea, 

Mecysmauchenius) ARCH.ffiID.ffi 

Trochanter  of  pedipalp  inserted  on  the  outer  edge  of  the  maxillary 
lobe;  chelicerse  inserted  nearer  to  mouth;  claw  tufts  wanting  .  28 

28.  Six  spinnerets;  three  claws 29 
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Only  two  spinnerets,  the  middle  and  hind  pair  wanting;  pedipalp 
of  female  without  claw;  lip  free;  two  or  three  claws,  the  upper 
ones  dissimilar,  pectinate  in  a  single  row;  eight  eyes,  hetero- 
geneous. (Lutica,  Otiothops,  Palpimanus,  Stenochilus, 
Hermippus) PALPIMANID-ffi 

29.  Anterior  lateral  edge  of  the  first  and  second  tibia  and  metatarsus 

with  a  row  of  long  spines,  the  interspaces  between  which  are 
occupied  by  a  row  of  much  shorter,  curved  spines;  tarsi  with 
serrated  bristles;  eight  eyes  in  two  rows,  heterogeneous,  the 
lateral  eyes  contiguous.    (Mimetus,  Ero,  Gelanor,  Oarces, 

Phobetinus)   MIMETIDtfl 

First  and  second  metatarsi  and  tibise  without  such  spines 30 

30.  Fourth  tarsi  with  a  ventral  row  of  serrated  bristles  forming  a  dis- 

tinct comb;  legs  without  spines;  upper  claws  similar,  pectinate 
in  a  single  row  or  smooth;  eight,  rarely  six  or  four  eyes  in  two 
rows,  heterogeneous.  (Steatoda,  Latrodectus,  Argyrodes, 
Spintharus,  Theridion,  Moneta,  Crustulina,  Nicodamus). 

THERIDIIDjE 
No  ventral  comb  of  serrated  bristles  on  the  fourth  tarsi 31 

31.  Chelicerse  immovably  fused  or  united  at  the  base 32 

Chelicerse  free 33 

32.  Usually  six  nocturnal  eyes  in  three  groups  of  two  each;  if  eight 

eyes,  then  the  direct  eyes  are  also  nocturnal  and  eyes  are  ar- 
ranged in  two  rows  of  four  each;  lip  long.  (Sicarius,  Scytddes, 
Loxosceles,  Plectreurys,  Diguetia,  Drymusa).    (SCYTOD- 

IDM)  SICARIID51 

Usually  eight  eyes,  heterogeneous,  direct  eyes  alone  diurnal  or 
absent  when  there  are  only  six  eyes;  nocturnal  eyes  in  two 
groups  of  three  eyes  each,  or  all  eyes  in  a  single  compact  group; 
lip  wide.  (Pholcus,  Modisimus,  Spermophora,  Psilochorus, 
Physoglenes,  Ninetis)  PHOLCID^ 

33.  Serrated  bristles  present  on  tarsi,  forming  at  least  one  pair  of 

spurious  claws 34 

Tarsi  without  serrated  bristles,  or  at  least  not  in  the  shape  of 
spurious  claws 36 

34.  Six  eyes  in  a  compact  group,  nocturnal;  tarsi  with  onychium;  one 

pair  of  spurious    claws;  lip  immobile,    short;  legs  with  spines. 
(Leptoneta,  Merizocera,  Ochyrocera,  Psiloderces,  Usofila). 

LEPTONETID-ffi 
Eight  eyes,  rarely  six  or  none;  lip  rebordered 35 

35.  Chelicerse  with  stridulating  ridges  on  the  external  surface;  upper 
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claws  similar,  pectinate  in  a  single  row;  legs  with  fine  spines 
or  smooth;  eyes  heterogeneous.  Sheet-web  weavers.  (Boly- 
phantes,  Drapetisca,  Labulla,  Linyphia,  Eriogone,  Tapi- 

nopa,  Lophocarenum,  Maso) LINYPHIID.ffi 

ChelicerEe  without  stridulating  ridges;  upper  claws  similar  or  dis- 
similar, pectinate  in  a  single  row ;  legs  usually  with  stout  spines ; 
eyes  usually  homogeneous,  diurnal,  rarely  heterogeneous. 
Orb-weavers.  (Argiope,  Aranea  (=Epelra),  Meta,  Nephila, 
Leucauge,  Tetragnatha,  Theridiosdma,  Gasteracantha). 
(EPEIRIDJE) ARGIOPID-ffi 

36.  Chelicerse  without  a  boss 37 

Chelicerse  with  a  boss 38 

37.  Colulus  present;  last  joint  of  posterior  spinnerets  always  long; 

anterior  spinnerets  shorter  than  the  posterior  pair;  eight  eyes 
on  a  tubercle,  heterogeneous;  the  anterior  lateral  ones  noc- 
turnal, all  others  diurnal.    (Hersilia,  Hersiliola,  Murricia, 

Tama) HERSILIID^I 

Colulus  wanting;  last  joint  of  posterior  spinnerets  short;  anterior 
pair  of  spinnerets  usually  considerably  longer  than  the  pos- 
terior pair;  eyes  in  two  or  three  rows.  (Zodarion,  Storena, 
Laches,  Cryptothele,   Cithseron) ZODARIID.E 

38.  Anterior  median  eyes  not  far  in  advance  of  all  the  other  eyes.  .39 
Anterior  median  eyes  small,  approximated,  placed  far  in  advance 

of  the  other  eyes  near  the  edge  of  the  clypeus;  eight  eyes,  hetero- 
geneous; body  with  plumose  hairs.    (Senoculus). 

SENOCULIDJE 

39.  Trichobothria  on  the  tarsi  either  in  two  rows  or  irregularly  dis- 

tributed   40 

Trichobothria  on  the  tarsi  in  a  regular  row;  legs  without  scopulse; 
body  with  plumose  hairs;  eight  eyes  (rarely  six  or  none)  in  two 
rows  of  four  each,  usually  heterogeneous,  only  the  anterior 
median  eyes  diurnal;  eyes  sometimes  almost  homogeneous.  (Fig. 
1014).  (Agalena,  Tegenaria,  Coelotes,  Argyroneta,  Cy- 
bseus,  Hahnia,  Rhoicinus)   AGALENID.E 

40.  All  trochanters  strongly  notched;  posterior  row  of  eyes  always 

recurved 41 

Only  the  fourth  trochanter  with  a  slight  notch;  eyes  often  grouped 
in  a  hexagon,  the  posterior  four  forming  a  procurved  line; 
body  with  scale-like  hairs;  eight  eyes,  all  diurnal.  (Oxyopes, 
Hamataliva,  Oxyopeidon,  Peucetia,  Tapponia). 

OXYOPID.ffi 
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41.  Upper  claws  with  numerous  teeth  in  a  single  row;  lower  claw  with 

two  or  three  teeth;  body  always  bearing  plumose  hairs;  legs 
rather  long,  sometimes  formed  for  running  sideways;  female 
carrying  her  egg-cocoon  in  her  chelicerse,  or  if  attached  to  the 
spinnerets,  it  is  hemispherical.  (Chiasmdpes,  Pisaura,  Than- 
atidius,  Dolomedes,  Thaumasia,  Thalassius). 

PISAURIDtfl 
Upper  claws  with  few  teeth;  lower  claw  either  smooth  or  with  a 
single  tooth;  body  usually  with  only  simple  hairs;  legs  shorter, 
always  formed  for  running  forwards;  cocoon  globular,  carried 
attached  to  the  spinnerets.  Wolf  spiders.  (Lycdsa,  Pardosa, 
Allocosa,  Arctosa,  Pirata,  Evippa,  Hippasa)  .  LYCOSIDiE 

42.  Cribellum  and  calamistrum  present 43 

Cribellum  and  calamistrum  absent 44 

43.  First  and  second  tarsi  and  metatarsi  with  a  scopula;  claw  tufts 

wanting;  cribellum  divided;  eight  eyes  in  two  rows,  homo- 
geneous, diurnal.  (Zoropsis,  Rsecius,  Zorocrates). 

ZOROPSID5I 
None  of  the  tarsi  or  metatarsi  with  scopula;  claw-tufts  present; 
cribellum  divided  or  entire;  eight  eyes  in  three  rows,  homo- 
geneous, diurnal.  (Acanthoctenus)  .  ACANTHOCTENID51 

44.  Chelicerse  and  lip  free 45 

Chelicerse  immovably  attached  at  base;  with  a  boss  and  a  row  of 

teeth  along  the  entire  inner  edge;  lip  immobile;  eyes  eight, 
in  a  compact  group.   (Ammoxenus) AMMOXENIDiE 

45.  Eight  eyes  in  three  rows,  homogeneous,  diurnal,  the  first  row  of 

four,  second  and  third  of  two  each;  sometimes  with  first  row  so 
strongly  curved  that  four  rows  are  apparently  formed;  legs 
formed  for  running  forwards  and  jumping;  body  often  scaly. 
Jumping  spiders.  A  very  large  family.  (Lyssomanes,  Salti- 
cus,  Myrmarachne,  Marpissa,  Phidippus,  Dendryphantes, 

Pellenes,  Attus) ATTID.ffi 

Eyes  either  in  two  rows,  or  if  in  three  rows,  the  second  is  com- 
posed of  four  eyes,  or  else^  the  eyes  are  distinctly  heterogene- 
ous   46 

46.  Sternum  wider  than  long,  broadly  truncate  behind ;  body  very  flat ; 

middle  pair  of  spinnerets  between  the  anterior  pair.    (Plator, 

Vectius,  Doliomalus) PLATORID.ffi 

Sternum  normal;  middle  pair  of  spinnerets  not  thus  placed.  . .  .47 

47.  Six  eyes  in  the  first  row;  eight  eyes  in  two  rows,  heterogeneous, 

only  the  posterior   median   ones   nocturnal;    body   flat;   legs 
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adapted  for  running  sideways;  anterior  pair  of  spinnerets  close 

together.    (Selenops) SELENOPID.® 

First  row  never  composed  of  six  eyes 48 

48.  Anterior  pair  of  spinnerets  wide  apart 49 

Anterior  pair  of  spinnerets  contiguous  or  nearly  so 50 

49.  Eight  eyes  in  two  rows  of  four  each,  if  only  six  eyes  are  present, 

the  direct  eyes  are  wanting;  chelicerse  with  boss,  the  margins 
toothed;  pedipalp  of  female  with  claw.  (Drassus,  Drassodes, 
Zelotes,  Gnaphosa,  Callilepis,   Anagraphis,   Hemicloea). 

DRlSSIDJE 

Eight  eyes  in  a  compact  group,  the  first  row  composed  of  four  eyes; 

chelicerse  without  boss,  with  smooth,  oblique  margins;  pedipalp 

of  female  without  claw.     (Prodidomus,    Zimiris,    Eleleis, 

Prodida)   PRODIDOMID-ffi 

50.  Sternum  oval  or  long;  posterior  coxa?  approximated;  tarsi  without 

spurious  claws 51 

Sternum  wide,  pointed  behind;  posterior  coxae  far  apart;  tarsi 
with  one  pair  of  spurious  claws;  eight  eyes  in  two  rows  of  four, 
homogeneous,  the  posterior  row  strongly  recurved  and  much 
wider  than  the  anterior  one.    (Homalonychus). 

HOMALONYCHID-ffi 

51.  All  tarsi  without  scopula;  colulus  present;  ehelicerae  with  boss, 

but  without  scopa,  their  margins  usually  smooth 52 

At  least  the  first  and  second  tarsi  with  scopula;  colulus  absent; 
chelicerse  with  boss  and  scopula,  the  margins  toothed 53 

52.  Lip  lance-shaped,  very  long  and  narrow;  sternum  narrow,  pointed 

posteriorly,  not  reaching  beyond  the  third  coxae;  fourth  meta- 
tarsi longer  than  the  second;  pedipalp  of  female  without  claw. 
(Aphantochilus,  Bucranium,  Majella). 

APHANTOCHILID^I 

Lip  and  sternum  not  thus,  of  the  usual  form;  second  metatarsi 

longer  than  the  fourth;  pedipalp!  of  female  with  claw.    (Strd- 

phius,  Stephanopsis,  Philodromus,  Dieta,  Coriarachne, 

Misumena,  Oxyptila,  Synsema,  Xysticus).  THOMISID.ffi 

53.  Legs  formed  for  running  forwards;  apex  of  metatarsus  with  a 

chitinous  rim 54 

Legs  formed  for  running  sideways ;  apex  of  metatarsi  with  a  soft, 
trilobate  membrane;  pedipalpi  of  female  with  a  claw;  eight 
eyes  in  two  rows  of  four  each.  (Delena,  Sparianthis,  Mi- 
crommata,  Heteropoda,  Palistes,  Clastes,  Staianus). 

SPARASSIDiE 
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54.  Eight  eyes  in  two  rows  of  four  each;  scopula  of  maxillary  lobes 
not  extending  over  external  surface.  (Chiracanthium,  Clu- 
biona,  Gayenna,  Liocranum,  Corinna,  Trachelas,  Cas- 

taneira)  CLUBIONID^I 

Eight  eyes  in  three  rows,  two  in  the  first,  four  in  the  second  and 
two  in  the  third  row ;  scopula  of  maxillary  lobes  extending  partly 
over  external  surface.  (Ctenus,  Acantheis,  Caloctenus, 
Odo)   CTENID-ffi 
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ORDER  ACARINA 
(ACARIDA) 

Usually  small  or  minute  species  of  rounded  or  oval  form,  with  the 
body  not  divided  by  any  deep  constrictions.  Abdomen  not  segmented 
although  occasionally  with  a  large  number  of  minute  transverse 
ridges;  very  broadly  joined  to  the  cephalothorax  from  which  it  is  some- 
times separated  by  a  suture.  Chelicerae  usually  two-jointed,  fre- 
quently chelate.  Pedipalpi  with  five  joints  or  less,  usually  clawed  or 
chelate,  occasionally  long  and  serving  as  tactile  organs.  Adults  usually 
with  four  pairs  of  legs,  occasionally  with  only  two;  larva  almost  always 
with  three  pairs.  Legs  with  five  to  seven  joints,  usually  ending  in  one 
or  two  claws  Eyes  usually  present,  commonly  as  one  or  several  at 
each  side  of  the  body;  rarely  with  a  median  one.  Respiration  by  tubu- 
lar tracheae  opening  by  one  or  several  pairs  of  spiracles,  or  through  the 
integument  only.  Habits  varied,  vegetarian  or  carnivorous,  frequently 
parasitic.  Mites  and  Ticks. 

The  Acarina  are  an  extremely  large  and  diverse  group,  but  have 
received  comparatively  little  attention.  The  classification  given  below 
follows  in  general  that  of  Banks,  while  the  arrangement  of  the  water 
mites  is  that  adopted  by  Viets.  Many  families  and  subdivisions  in  use 
by  other  acarologists  have  been  merged  with  the  larger  and  better 
known  families. 

1.  Body  rounded,  oval,  rarely  noticeably  elongate;  abdomen  not 

annulate,  vermiform  nor  prolonged  behind;  adult  form  always 

with  eight  legs 3 

Body  elongate  or  lanceolate,  the  abdomen  vermiform,  prolonged 
behind  and  annulate;  often  with  only  four  legs;  very  minute 
forms  living  in  plants,  forming  galls,  or  parasitic  in  the  skin  of 
mammals.    (Superfamily  DEMODICOIDEA) 2 

2.  Body  with  four  legs  placed  near  the  anterior  end,  each  composed 

of  five  joints;  plant-inhabiting  species,  usually  forming  de- 
formations or  galls.  (Fig.  1055).  (Eriophyes  (  =  Phytoptus) 
(E.  pyri,  Pear  blister  mite),  Phyllocoptes,  Anthocoptes, 
Tegonotus,  Epitrimerus).  (PHYTOPTIDM). 

ERIOPHYID^E 
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Body  with  eight  legs,  placed  on  the  anterior  half  of  the  body,  each 
composed  of  only  three  joints;  living  in  the  skin  of  various 
mammals.  (Demodex  (D.  folliculdrurn,  Follicle  mite)).  (Fig. 
1056))   DEMODICID.ffi 


1057 

Figs.  1052-1058.    Acarina 

1052.  Holosiro,  leg  (Ewing). 

1053.  Rhipicephalus,  leg  (Ewing)  Ixodidse. 

1054.  Ixodes,  mouthparts  (Nuttall)  Ixodidse. 

1055.  Eriophyes  (Kendall)  Eriophyidse. 

1056.  Demodex  (Banks)  Demodicidse. 

1057.  Rhipicephalus,  female  (Nuttall)  Ixodidse. 

1058.  Rhipicephalus,  male  (Nuttall)  Ixodidse. 


Body  at  each  side  with  a  distinct  spiracle  upon  a  stigmal  plate, 
usually  below  the  lateral  margin  and  above  the  third  or  fourth 
coxa  or  a  little  behind;  palpi  free;  skin  often  coriaceous  or 

leathery;  tarsi  often  with  a  sucker 4 

No  such  spiracle  on  a  stigmal  plate  on  this  part  of  the  body.  .  12 

Hypostome  (median  portion  of  mouthparts)  large,  provided  below 

with  a  large  number  of  recurved  teeth  or  barbs;  ventral  surface 

of  body  posteriorly  with  at  least  one  pair  of  furrows  extending 
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backwards  from  the  genital  pore;  skin  leathery;  large  species 
usually  parasitic  on  mammals,  more  rarely  on  birds  or  reptiles. 

(Superfamily  IXODOIDEA) 5 

Hypostome  small,  not  toothed  or  barbed;  venter  without  furrows; 
body  often  with  coriaceous  shields;  posterior  margin  never 
crenulated  nor  fluted;  eyes  absent.  (Superfamily  PARASI- 
TOIDEA) 6 

5.  Body  above  with  a  chitinous  plate  or  scutum  which  almost  covers 

the  body  of  the  male,  but  is  reduced  to  a  small  plate  near  the 
front  of  the  body  in  the  female;  body  below  sometimes  with 
ventral  shields;  mouthparts  of  adult  clearly  visible  from  above; 
stigmal  plate  behind  the  coxae;  tarsus  with  a  pulvillus.  (Figs. 
1053,  1054,  1057,  1058).  (Ixodes,  Dermacentor,  Haemaphy- 

salis,  Margaropus,  Amblyomma) IXODIDiE 

Body  without  scutum  in  either  sex;  without  any  ventral  shield; 
mouthparts  of  adult  almost  entirely  concealed  from  above; 
stigmal  plate  between  coxae  of  third  and  fourth  legs;  tarsi 
without  pulvillus.    (Fig.  1019).    (Argas,  Ornithodoros). 

ARGANTIDiE 

6.  Palpi  not  enlarged  at  tip;  spiracles  behind  the  coxae  of  the  third 

legs 7 

Palpi  with  the  last  joint  enlarged;  a  spiracle  above  the  coxa  of  the 
third  leg;  moderately  large  species.  (Holothyrus,  ethiop., 
indoaustr.)   HOLOTHYRID.® 

7.  Genital  aperture  near  the  anus;  mouthparts  capable  of  being  re- 

tracted within  a  large  buccal  cavity,  which  is  near  the  anterior 
end  of  the  body  and  separated  from  the  rest  of  the  body  by  a 
suture;  living  on  bats.   (Spelaeorhynchus,  neotrop.). 

SPEL^EORHYNCHIDiE 
Genital  aperture  not  or  only  slightly  behind  the  hind  coxae;  an- 
terior part  of  body  not  separated  by  a  suture;  body  rather  broad 
and  flat,  with  relatively  short  legs 8 

8.  Spiracle  and  peritreme  clearly  on  the  ventral  side  of  the  body. 

(Fig.  1060) - 9 

Spiracle  and  peritreme  situated  on  the  dorsum,  or  very  nearly  so ; 
legs  short  and  very  bristly,  all  with  large  caruncles,  larva 
living  in  body  of  female.  (Fig.  1066).  (Spinturnix  (  =  Pter op- 
tics), Periglischrus,  on  bats;  Ptilonyssus,  on  sparrows). 
(PTEROPTINjE) SPINTURNICIDiE 

9.  Anus  surrounded  by  a  chitinous  plate  or  shield;  rarely  parasitic 

on  mammals 10 
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Anus  without  a  chitinous  plate  or  shield;  internal  parasites  in  the 
respiratory  tract  of  mammals.  (Halarachne,  in  bronchi  of 
seals;  Pneumonyssus,  in  lungs  of  monkeys).    (Fig.  1062). 

HALARACHNIDiE 

10.  First  pair  of  legs  inserted  outside  the  mouth  opening;  dorsal  sur- 

face of  body  not  projecting  in  front  of  the  camerostome ;  male 
genital  opening  usually  on  the  anterior  margin  of  the  sternal 

plate,  sometimes  in  the  middle 11 

First  pair  of  legs  inserted  in  the  mouth  cavity  with  the  oral  tube; 
dorsum  of  body  projecting  beyond  the  camerostome;  male 
genital  opening  in  the  sternal  plate.  Species  often  occurring  on 
insects.  (Uropoda,  Discopdma,  Cilliba,  Uroplitella,  Poly- 
aspis,  Trachytes,  Dinychus,  Deraiophorus). 

UROPODID-ffi 

11.  Claw  of  chelicerse  usually  without  teeth,  often  stylate  or  needle- 

like, the  fixed  arm  always  without  a  seta;  tarsi  of  first  pair  of 
legs  with  claws  or  caruncles;  second  legs  of  male  without  proc- 
esses; anus  of  female  usually  at  anterior  end  of  anal  shield;  all 
the  chitinous  shields  rather  weak  and  often  not  evident.  Species 
parasitic  on  birds,  mammals  and  reptiles.  (Dermanyssus  (D. 
galllntB,  Chicken  mite);  Liponyssus,  on  mammals;  Ophionys- 
sus,  on  snakes) DERMANYSSID.® 

Claw  of  chelicerse  toothed,  rarely  stylate  or  needle-like,  the  fixed 
arm  usually  with  a  seta.  Species  often  occurring  on  insects, 
but  rarely  on  vertebrates PARASITIDiE 

Three  well-defined  subfamilies  may  be  distinguished  as  follows: 

a.  Body  usually  elongate;  first  pair  of  legs  with  or  without  claws; 

genital  opening  of  male  usually  in  front  of  the  sternal  plate; 

usually  free-living  species;  rarely  myrmecophilous b 

Body  circular  in  outline,  or  nearly  so;  conspicuously  hairy;  first 
pair  of  legs  greatly  elongated  and  without  claws;  genital  open- 
ing of  male  in  the  sternal  plate;  usually  myrmecophilous  spe- 
cies living  externally  on  the  bodies  of  ants.  (Antennophorus, 
Echinomegistus,  Antennomegistus). 

ANTENNOPHORINiE 

b.  First  pair  of  legs  with  claws  or  caruncles,  used  for  walking;  second 

pair  of  legs  often  enlarged  in  the  male;  species  free-living  or 
parasitic,  often  on  vertebrates.  (Figs.  1060,  1064).  (Parasitus 
(=Gdmasus),  Lselaps,  Echinolselaps,  Hsemogamasus). 

PARASITIN-ffi 

First  pair  of  legs  without  claws  or  caruncle,  as  long  as  or  longer 

than  the  body  and  serving  as  sensory  organs;  second  pair  of 
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legs  in  male  rarely  much  enlarged ;  not  parasitic  on  vertebrates. 
(Fig.    1059).     (Macrocheles,  Rhodacarus,    Megisthanus, 

Caslenopsis,  Euzercon) MACROCHELIN.ffi 

12.  Body  usually  coriaceous,  with  few  hairs;  with  a  specialized  seta 
arising  from  a  pore  near  each  posterior  corner  of  the  cephalo- 
thorax  (pseudostigmatic  organ,  Fig.  1063);  eyes  absent,  mouth- 
parts  and  palpi  usually  very  small;  ventral  openings  of  abdo- 


1060 


Figs.  1059-1066.    Acarina 

1059.  Macrocheles,  leg  (Ewing)  Parasitidae. 

1060.  Parasitus  (Banks);  e,  epistoma;  p,  peritreme;t>,  anal  plate.  Parasitidae. 

1061.  Hoploderma  (Banks)  Hoplodermatidae. 

1062.  Pneumonyssus  (Banks)  Halarachnidae. 

1063.  Oribatidse,  pseudostigmatic  organ  (Banks)  Orbatidse. 

1064.  Parasitus  (Banks)  Parasitidae. 

1065.  Oribatella  (Banks)  Oribatidae. 

1066.  Spinturnix,  underside  (Banks)  Spinturnicidae. 


13. 


men  large;  coxa?  close  together;  tarsi  without  sucker.    Species 

free-living,  not  parasitic.  (Superfamily  ORIBATOIDEA) .  .  13 
Body  nearly  always  of  softer  texture;  pseudostigmatic    organ 

absent 15 

Cephalothorax  and  abdomen  separated  by  a  suture 14 

Cephalothorax  and  abdomen  not  separated  by  a  suture;  mandibles 

very  large  and  prominent.  (Labidostomma  (=  Nicoldiella)). 

LABIDOSTOMMATIDJE 


570  bulletin:  museum  of  comparative  zoology 

14.  Cephalothorax  loosely  attached  to  the  abdomen,  so  that  it  is  freely 

movable;    palpi    four-jointed.     (Fig.    1061).     (Hoploderma, 
Phthiracarus,  Protolophora,  Mesolophora). 

HOPLODERMATIDiE 
Cephalothorax  immovably  united  with  the  abdomen;  palpi  five- 
jointed.  (Figs.  1063, 1065).  (Oribata,  Oribatella,  Galumna, 
Pelops,  Hypochthonius,  Trizetes,  Hermannia). 

ORIBATIDJE 

15.  Aquatic  species,  living  entirely  in  and  laying  their  eggs  in  water 

and  nearly  always  in  fresh  water;  palpi  four  or  five-jointed; 
parasitic  or  free-living.  Superfamily  HYDRACHNOIDE A. .  16 
Terrestrial  or  "parasitic  species,  never  living  in  water,  except 
certain  parasitic  species  with  two-jointed  palpi  and  chelate 
hind  legs 38 

16.  Basal  attachment  of  the  third  and  fourth  pairs  of  legs  strongly 

lateral  in  position,  visible  from  above  next  to  the  lateral  margin 
of  the  body,  cephalothorax  with  two  large  posterior  and  two 

small  lateral  plates 17 

Basal  attachment  of  the  third  and  fourth  pairs  of  legs  not  visible 
from  above 18 

17.  Palpi  composed  of  five  joints;  red  species.   (Hydrovolzia). 

HYDROVOLZIID5I 

Palpi  with  only  three  or  four  joints ;  species  living  on  marine  algae, 

not  adapted  for  swimming.  (Halacarus,  Porohalacarus,  Wal- 

terella,  Soldanellonyx)  HALACARIDiE 

18.  Eyes  placed  near  the  middle  of  the  vertex,  connected  by  a  trans- 

verse median  chitinized  structure 19 

Eyes  placed  at  the  sides  of  the  body,  not  connected  across  the 
vertex  by  a  chitinized  structure,  although  sometimes  with 
chitinous  plates  between  them 20 

19.  Chitinized  plate  connecting  the  eyes  forming  a  median  band,  i.e. 

much  higher  than  wide;  no  swimming  hairs  on  any  of  the  legs; 
very  soft-bodied  species  with  thinly  chitinized  integument. 

(Limnochares)  LIMNOCHARID.E 

Chitinized  plate  connecting  the  eyes  forming  a  transverse  band 
that  is  much  wider  than  high;  three  anterior  pairs  of  legs  with 
swimming  hairs.    (Eylais)  EYLAIDiE 

20.  Legs  six-jointed 21 

Legs  five-jointed;  body  with  a  dorsal  shield;  two  lateral  eyes  and 

a  median  one.   (Thermacarus,  holarc,  in  hot  springs). 

THERMACARID2E 
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21.  Lateral  eyes  placed  together  on  a  chitinized  tubercle  or  plate 

at  each  side  of  the  head 22 

Lateral  eyes  not  placed  together  on  a  chitinized  plate,  although 
sometimes  close  together  as  a  contiguous  pair 27 

22.  Eye-plate  free,  not  attached  to  any  other  plate.     (Piersigia). 

(See  couplet  19) EYLAID.ffi,  part 

Eye-plate  fused  laterally  to  a  chitinous  plate  which  is  produced 
medially  behind 23 

23.  Body  without  a  dorsal  shield;   legs   without  swimming  hairs. 

(Protzia,  Caldnyx,  Partnunia,  Wandesia).  .  PROTZIIDiE 

Body  usually  with  dorsal  shield;  legs  frequently  with  swimming 

hairs 24 

24.  Chelicerse   styliform;    beak    produced,    tubular.     (Hydrachna, 

Bargena)  * HYDRACHNIDiE 

Chelicerse  with  basal  segment  and  opposable  claw,  not  styliform; 
beak  not  produced 25 

25.  Second  joint  of  palpi  without  a  sharp  projection  inwardly.  . .  .26 
Second  joint  of  palpi  with  a  sharp  projection  inwardly.    (Sper- 

chon,  Pseudosperchon)  SPERCH0NID5I 

26.  Body  without  a  dorsal  shield;  body  spinose.    (Pseudohydry- 

phantes)   PSEUDOHYDRYPHANTID51 

Body  with  a  dorsal  shield.    (Hydryphantes,  Thyas,  Vietsia, 
Panisus,  Mamersa,  Eupatra,  Georgella). 

HYDRYPHANTIDJE 

27.  Eyes  separated,  not  forming  contiguous  double-eyes 28 

Eyes  united  to  form  a  double-eye  at  each  side  of  the  body.  .29 

28.  Fourth  pair  of  legs  with  apical  claws;  palpi  distinctly  chelate  at 

tip.  (Diplodontus,  Oxyopsis)  .  HYDRYPHANTID.ffi,  part 

Fourth  pair  of  legs  without  apical  claws;  palpi  not  chelate  at  tip. 

(Limnesia,  Limnesiella,  Duralimnesia).  .  LIMNESIIDiE 

29.  Palpi  simple  at  tip,  without  a  stout  hook 30 

Last  joint  of  palpi  forming  a  stout  hook  which  is  opp  osable  to  the 

broad  tip  of  the  preceding  joint.    (Arrhenurus,   Thoraco- 
phoracarus,  Mundamella,  Wuria) ARRHENURID.32 

30.  Epimera  of  the  fourth  pair  of  legs  with  a  large  pore  near  the  inner 

angle;  tarsus  of  fourth  leg  pointed,  without  claws.    (Teutdnia) 

LEBERTIID.ffi,  part 
Epimera  of  the  fourth  leg  without  a  pore 31 

31.  Second  joint  of  palpi  with  a  strong  bristle  inwardly  which  often 

arises  from  a  sharp  projection 32 

Second  joint  of  palpi  without  a  sharp  projection  or  bristle 34 
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32.  Third  joint  of  palpi  bearing  five  to  seven  stout  bristles  that  are 

longer  than  the  joint.  (Lebertia,  Pilolebertia,  Hexalebertia). 

LEBERTIIDiE 
Third  joint  of  palpi  without  such  bristly  hairs 33 

33.  Chelieerse  long,  beak-like  or  extensile  within  a  tube  formed  by  the 

epistoma;  carapace  composed  of  several  plates.    (Atractides, 

Pseudotorrenticola)   ATRACTIDID.fl3 

Chelicerse  of  a  different  conformation.  (See  couplet  32).   (Dartia, 
Bandakia)  LEBERTIID.ffi,  part 

34.  Body  strongly  compressed  from  the  sides,  or  narrowly  elongate- 

oval;  legs  inserted  one  above  another  near  the  anterior  end  of 
the  body;  fourth  pair  of  legs  without  apical  claws.  (See  couplet 
33).   (Oxus,  Gnaphiscus,  Frontipoda). 

ATRACTIDIDJE,  part 

Body  not  compressed  nor  narrowly  elongate;  legs  inserted  one 

behind  another  in  the  usual  position 35 

35.  Epimera  of  the  first  pair  of  legs  free,  not  fused  medially  behind 

the  maxillte   36 

Epimera  of  the  first  pair  of  legs  completely  fused.    (Hygrobates, 
•  Megapus)  HYGROBATID^ 

36.  First  pair  of  legs  bearing  blunt  bristles,  usually  placed  in  pairs 

on  tubercles.    (Unionicola,  Neumannia,  Huitfeldtia). 

HYGROBATID.ffi,  part 
First  pair  of  legs  not  thus  bristly 37 

37.  Integument  usually  weak  and  thin,  always  without  any  pore- 

bearing  shields;  usually  convex  species.  (Feltria,  Nauta- 
rachna,  Forellia,  Piona,  Hydrochoreutes,  Acercus). 

HYGROBATID.E,  part 

Body  with  pore-bearing  plates;  usually  flattened.    (Midea,  Mi- 

deopsis,  Brachypoda,  Aturus,  Albia).  BRACHYPODID^I 

38.  Palpi   two-jointed,    partly   enclosing   the   chelicerse;   third   and 

fourth  pairs  of  legs  in  both  sexes  greatly  thickened,  the  last  two 
joints  opposable  to  form  grasping  organs;  tarsi  without  suckers; 
parasitic  in  the  gills  of  crabs.  (Ewingia,  nearc).  EWINGIID.ffi 
Palpi  with  three  or  more  joints ;  rarely  the  fourth  pair  of  legs  en- 
larged to  form  a  grasping  organ  in  the  male  only,  in  which  case 
the  other  tarsi  bear  suckers 39 

39.  Palpi  small,  three-jointed,  adhering  for  some  distance  to  the  beak; 

body  usually  with  ventral  suckers  at  the  genital  opening  or  near 
the  anal  opening;  eyes  absent;  tarsi  often  with  suckers  at  tip; 
frequently  parasitic.    (Superf amily  AC AROIDEA) 40 
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40. 


Palpi  usually  four  or  five-jointed,  free;  rarely  with  ventral  suckers 
near  the  anal  or  genital  openings;  eyes  present  or  absent;  tarsi 
without  suckers  at  tip;  nearly  always  free  living 46 

Tracheae  absent,  female  without  a  clavate  hair  below  at  each  side 
between  the  first  and  second  pairs  of  legs 41 


1069 


1071 


Figs.  1067-1071.     Acarina 

1067.  Acarus  (Banks)  Acaridse. 

1068.  Tyroglyphus  (Banks)  Tyroglyphidse. 

1069.  Pediculoides  (Banks)  Tarsonemidae. 

1070.  Acarus,  leg  (Banks)  Acaridae. 

1071.  Canestrinia  (Banks)  Canestriniidae. 


41. 


Tracheae  present,  no  ventral  suckers;  legs  terminated  in  claws; 
cephalothorax  and  abdomen  clearly  separated;  female  with  a 
prominent  clavate  hair  below  on  each  side  between  the  first 
and  second  pairs  of  legs;  not  parasitic  on  birds  or  mammals. 
(Fig.  1069).  (Tarsonemus,  Pediculoides,  Scutacarus,  Pig- 
meophorus) TARSONEMIDAE 

Not  parasitic  on  birds  or  mammals;  genital  suckers  usually  pres- 
ent; integument  usually  without  fine  parallel  lines 42 

Parasites  of  birds  or  mammals;  genital  suckers  absent;  integument 
marked  with  fine  parallel  lines 43 
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42.  Legs  short;  the  tarsi  of  the  first  and  second  pairs  without  clavate 

hairs,    terminating   in   suckers;   species   parasitic   on   insects. 
(Fig.  1071).  (Canestrinia,  Hemisarcoptes,  Linobia,  Coleop- 

terophagus) CANESTRINIID5I 

Legs  longer;  the  tarsi  of  the  first  and  second  pairs  of  legs  ex- 
ternally near  the  base  with  a  clavate  hair;  usually  free-living, 
rarely  parasitic  on  insects.  (Fig.  1068).  (Tyroglyphus,  Rhizo- 
glyphus,  Aleurobius,  Histiosoma,  Glyciphagus,  Monie- 
ziella,  Trichotarsus)  TYROGLYPHIDiE 

43.  External  parasites  of  mammals;  legs  or  mouthparts  modified  to 

form  clasping  organs  to  cling  to  the  hairs  of  the  host.    (Lis- 
trophorus,  Labidocarpus,  Schizocarpus,  Myocoptes,  Tri- 

chtiecius)  LISTROPHORID-ffi 

Species  not  living  externally  on  the  hair  of  mammals  and  without 
such  specialized  clinging  apparatus 44 

44.  External  parasites  of  birds,  living  on  the  plumage.    (Analges, 

Freyana,  Pterolichus,  Pterodectes,  Alloptes). 

ANALGESIDiE 

Internal  parasites  living  in  the  skin  or  tissues  of  birds,  and  in  or 

on  the  skin  of  mammals 45 

45.  Genital  aperture  of  female  longitudinal  in  position;  species  living 

in  the  skin  or  internal  tissues  of  birds.   (Cytoleichus,  Lamin- 

osioptes).    (CYTODOTIDM)  CYTOLEICHID51 

Genital  aperture  of  female  transverse;  skin  parasites  of  mammals 
or  birds.  (Figs.  1067,  1070).  (Acarus  (  =  Sarc6ptes)  (Itch 
mites),  Psoroptes,  Chorioptes,  Cnemidoptes).  (SARCOP- 
TIDM)  ACARID.E 

46.  Last  joint  of  palpi  opposable  like  a  thumb  to  the  preceding  joint 

which  is  nearly  always  claw-like  at  tip  (Fig.  1076);  body  often 

bearing  many  hairs.    (Superfamily  TROMBIDOIDEA)^  . .  .47 

Palpi  not  thus  modified;  simple  or  rarely  modified  to  hold  prey; 

body  with  few  hairs.    (Superfamily  EUPODOIDEA) 52 

47.  Legs  simple,  without  processes  bearing  spines;  body  without,  or 

with  inconspicuous  chitinous  shields 48 

First  and  second  pairs  of  legs  with  processes  bearing  spines; 
cephalothorax  with  a  large,  sculptured,  median  chitinous  shield, 
abdomen  with  two  or  more  similar  shields;  coxa?  contiguous 
(Fig.  1075).    (Cseculus) C^CULID^I 

48.  Chelicerse  chelate  or  pincers-like  at  tip,  with  a  movable  claw  op- 

posable to  the  basal  portion 49 

Chelicerse  stylet-shaped  or  needle-like,  retractile 50 
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Last  joint  of  first  pair  of  legs  usually  enlarged;  cephalothorax 
with  a  median  dorsal  line  or  groove;  legs  inserted  in  two  groups, 
the  coxse  of  the  first  two  pairs  placed  far  forward  and  those  of 
the  two  posterior  pairs  in  a  second  group  far  removed  from  the 
first.  (Fig.  1076).  Harvest  mites.    (Trombidium). 

TROMBIDIIDiE 


1072 


1073 


1074 


1075 


1076 


Figs.  1072-1078.     Acarina 

1072.  Tetranychus  (Banks)  Tetranychidse. 

1073.  Cheyletus  (Banks)  Cheyletids. 

1074.  Rhagidia  (Banks)  Eupodidse. 

1075.  Cseculus  (Banks)  Cseculidse. 

1076.  Trombidium,  palpi  (Banks)  Trombidiidae. 

1077.  Smaris  (Banks)  Erythrseidse. 

1078.  Bdella  (Banks)  Bdellidse. 

Last  joint  of  first  pair  of  legs  not  enlarged,  often  long;  cephalo- 
thorax without  median  line  or  groove;  coxse  of  all  legs  usually 
closely  approximated,  forming  a  single  group.  (Anystis,  Tarso- 
tomies, Gekobia,  Pterygosoma)  ANYSTID.® 

50.   Last  joint  of  legs  not  enlarged;  cephalothorax  without  a  median 

dorsal  groove 51 

Last  joint  of  first  and  fourth  pairs  of  legs  enlarged;  cephalothorax 
usually  with  a  median  dorsal  groove;  adults  free-living,  usually 
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active  and  with  long  slender  legs.  (Fig.  1077).  (Erythrseus 
(—Rhynchdlophus),  Smaris,  Fessonia,  Atomus,  Eatoniana) . 
(Including  SMARIDjE).    {RIIYNCIIOLOPHIDM). 

ERYTHR-ffilD-ffi 

51.  Feeding  on  plants;  all  legs  terminated  by  claws;  body  bristles  or 

hairs  usually  simple.  (Figs.  1015,  1072).  Red  spiders.  (Te- 
tranychus,  Rhaphignathus,  Bryobia  {B.  pratensis,  Clover 
mite),  Acheles,  Stigm&us).     (Including  RHAPHIGNATH- 

IDyE)  TETRANYCHIDiE 

Predaceous  or  parasitic;  claws  often  absent  on  one  or  more  pairs  of 
legs;  body  bristles  often  branched  or  pectinate.  (Fig.  1073). 
(Cheyletus,   Cheyletia,   Cheyletiella,  Myobia,   Picobia). 

CHEYLETID^I 

52.  Cephalothorax  and  abdomen  completely  fused,  the  body  showing 

no  division  into  these  two  parts;  no  bristles  on  body  above; 
palpi  simple;  last  joint  of  first  pair  of  legs  not  noticeably  longer 
than  the  preceding  joint;  mouthparts  covered  by  a  large  hyaline 
hood.  (Cryptognathus,  palsearc).  CRYPTO GNATHID.ffi 
Cephalothorax  and  abdomen  more  or  less  distinctly  separated; 
upper  surface  of  body  furnished  with  bristles;  palpi  sometimes 
geniculate;  mouthparts  without  hood-like  covering 53 

53.  Last  joint  of  first  pair  of  legs  longer  than  the  preceding  joint, 

often  twice  as  long;  cephalothorax  with  four  bristles,  a  pair  in 
front  and  a  more  widely  separated  pair  behind.  (Bdella  (Fig. 
1078),  Cunaxa,  Cyta,  Eupalus,  Scirula).     (Including  CU- 

NAXIDjE)    BDELLID^E 

Last  joint  of  first  pair  of  legs  not  or  only  slightly  longer  than  the 
preceding  joint ;  bristles  of  cephalothorax  not  arranged  as  above. 
(Eupddes,  Linopodes,  Notophallus,  Tydeus,  Rhagidia 
(Fig.  1074),  Ereynetes,  Alichus,  Bimichselia,  Teneriffia). 
(Including  TE NERIFFIIDjE) EUPODID-ffi 
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ORDER  PENTASTOMIDA 

(LINGUATULIDA) 

Rather  large,  elongate,  vermiform,  cylindrical  or  somewhat  flattened 
animals.  Body  divided  externally  by  constrictions  into  a  large  number 
of  annuli  or  apparent  segments;  straight,  bent  or  sometimes  coiled. 
Mature  form  legless,  but  the  embryo  and  very  young  animal  with  two 
or  three  pairs  of  short,  imperfectly  jointed  legs.  No  antennae.  Mouth 
opening  rounded  or  oval,  situated  close  to  two  pairs  of  claw-like, 
movable  chitinous  hooks  that  arise  from  shallow  pits.  Respiratory 
organs  wanting.  Genital  opening  of  male  always  at  the  base  of  the 
abdomen,  of  the  female  either  at  the  base  or  apex  of  the  abdomen; 
ovary  or  uterus  either  large  and  sac-like,  or  long,  tubular  and  strongly 
sinuous  or  coiled,  lying  either  above,  below  or  twined  about  the  ali- 
mentary tract.  Metamorphosis  slight,  but  evident.  Parasitic;  the 
adult  form  usually  in  the  respiratory  tract  of  reptiles,  the  immature 
one  frequently  in  the  tissues  or  internal  organs  of  mammals.  Tongue- 
worms. 

The  following  classification  is  similar  to  that  developed  by  Sambon, 
except  that  his  subfamilies  are  regarded  as  families  to  render  the 
divisions  of  this  group  more  nearly  on  an  equality  with  those  of  related 
orders. 

1.  Mouth  opening  lying  in  front  of  the  oral  hooks;  genital  opening 
of  female  at  the  anterior  end  of  the  abdomen,  the  uterus  large 
and  sac-like;  salivary  glands  of  moderate  size;  larva  with  three 
pairs  of  short  legs.  (Figs.  1080, 1084).  {RAILLIETIELLIDM). 

CEPHALOBjENIDJE 
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Three  subfamilies  may  be  distinguished  as  follows : 

a.   Anterior  end  of  body  forming  a  short,  blunt  beak.    (Cephalo- 

bsena,  neotrop.,  in  lungs  of  snakes) ....  CEPHALQB.ffiNiN.flS 

Anterior  end  of  body  not  forming  a  beak-like  projection,  rounded,  b 


1079. 
1080. 
1081. 
1082. 
1083. 


Figs.  1079-1985.    Pentastomida 


"  Pentastomum,"  young  larva  (Stiles)  Linguatulidae. 
Raillietiella,  anterior  extremity  (Sambon)  Cephalobaenidae. 
Sebekia,  anterior  extremity  (Sambon)  Linguatulidae. 
Kiricephalus,  anterior  extremity  (Sambon)  Linguatulidae. 
Linguatula  (Sambon)  Linguatulidae. 

1084.  Cephalobaenidae,  diagrammatic  vertical  section  of  body  (Sambon) 

Cephalobaenidae. 

1085.  Linguatulidae,    diagrammatic    vertical    section    of    body    (Sambon) 

Linguatulidae. 

b.  Body  with  two  apical  projections  at  the  posterior  end;  posterior 
pair  of  oral  hooks  larger  than  the  anterior  ones.  (Fig.  1080). 
(Raillietiella,  in  reptiles  and  batrachians,  widespr.). 

RAILLIETIELLiN£3 

Body  without  apical  projections,  bent  downwards  at  posterior 

end;  both  pairs  of  oral  hooks  very  small.  (Reighardia,  in  birds, 

neotrop.)   REIGHARDIINffi 
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Mouth  opening  lying  between  or  behind  the  oral  hooks;  genital 
opening  of  female  at  posterior  end  of  abdomen,  the  uterus  tubu- 
lar, greatly  elongated  and  irregularly  coiled;  salivary  glands  as 
long  as  the  body ;  larva  with  only  two  pairs  of  legs.  (Figs.  1079, 
1081,  1082,  1083,  1085).   {POROCEPHALIDM). 

LINGUATULID-ffi 

This  family  includes  three  well-marked  subfamilies,  as  follows: 

a.  Body  cylindrical b 

Body  flattened,  fluke-like;  more  or  less  convex  centrally  above, 

the  sides  depressed;  mouth  hooks  placed  in  an  arch  or  curved 
line;  alimentary  canal  following  the  axis  of  the  body,  the  uterus 
twined  about  it.  (Linguatula,  in  mammals,  holarc.,  neotrop., 
ethiop.,  ind.;  Subtriquetra,  in  crocodiles,  neotrop.,  indomal.). 

LINGUATULiN-ffi 

b.  Body  with  well  marked   latero-ventral  grooves;   mouth  hooks 

forming  a  trapezoid;  alimentary  canal  sinuous,  longer  than  the 
bod}-.  (Fig.  1081).  (Sebekia,  in  crocodiles,  neotrop.,  ethiop., 
indomal.;  Alofia,  malay.,  ethiop.;  Leiperia,  in  crocodiles, 
ethiop.,  Sambdnia,  in  lizards,  ethiop.,  neotrop.;  Diesingia, 

in  turtles,  neotrop.,  indomal.)   SEBEKIIN.ffi 

Without  latero-ventral  grooves;  mouth  hooks  placed  in  a  curve 
or  arch;  alimentary  canal  straight,  not  longer  than  the  body. 
(Fig.  1082).  (Porocephalus,  in  snakes,  ethiop.,  Amer.;  Kiri- 
cephalus,  in  snakes,  Amer.,  indomal.,  austr. ;  Armillifer,  in 
snakes  and  mammals,  ethiop.,  indomal.;  Waddycephalus, 
austr.). .  POROCEPHALIN-ffi 

Xotc:  Pentastoma  and  Pentastomum  have  in  the  past  been  used 
as  more  or  less  inclusive  generic  names  for  the  adult  and  immature 
stages  of  various  species. 
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Zoologie,  3,  pt.  1,  pp.  69-131  (1926). 

Zungenwiirmer,  in  Tierwelt  Mitteleuropas,  3,  Lief.  1,  pp.  1-2  (1926). 
Sambon,  L.  W.   A  Synopsis  of  the  Family  Linguatulidse.   Journ.  Trop.  Med., 

25,  pp.  188-206;  391-428  (1922). 

CLASS  TARDIGRADA 

Very  small  or  minute  species,  usually  less  than  one  mm.  in  length. 
Body  more  or  less  elongate  oval,  consisting  of  a  head  and  four  body- 
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segments;  integument  tough  and  more  or  less  transparent,  not  chitin- 
ous.  Four  pairs  of  short,  fleshy,  unjointed  legs,  each  terminated  by 
several  claws  or  clavate  vesicles.  Cuticula  usually  forming  distinct 
plates;  often  granulate  or  sometimes  spinose.  Mouthparts  tubular, 
provided  with  a  central  piercing  organ  or  stylet.  Antenna?  absent. 
Eyes  absent,  or  present  as  two  ocelli.  Terrestrial  or  aquatic  species; 
no  special  respiratory  organs.  Species  capable  of  excessive  and  pro- 
longed dessication  without  injury.  Sexes  separate;  development  from 
the  egg  direct,  without  metamorphosis.  Water  Bears. 


1088 


Figs.  1086-1088.    Tardigrada 

1086.  Batillipes  (Marcus)  Halechiniscidse. 

1087.  Milnesium  (Marcus)  Milnesiidae. 

1088.  Macrobiotus  (Marcus)  Macrobiotidse. 


1.  Head  bearing  in  front  a  pair  of  central  and  a  pair  of  lateral  cirri, 

in  addition  to  two  sensorv  appendages  at  each  side.   (Fig.  10S6). 

(Order  HETEROTARDIGRADA) 2 

Head  usually  without  such  sensory  appendages,  or  at  least  with 
only  the  four  anterior  ones  present ;  the  two  at  each  side  always 
wanting.    (Order  EUTARDIGRADA) 3 

2.  Middle  portion  of  leg  capable  of  being  withdrawn  or  telescoped 

within  the  basal  part,  the  two  parts  separated  by  a  distinct  fold; 
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legs  without  long,  hooked  claws.  (Fig.  1086).  (Suborder 
ARTHROTARDIRGADA).  (Halechiniscus,  Tetrakentron, 
palsearc;  Batillipes,  holarc) HALECHINISCID^ 

Middle  portion  of  leg  only  partly  folding  into  the  basal  part; 
legs  terminating  in  long,  hooked  claws.  (Suborder  ECHIN- 
ISCHODEA).  (Echiniscus,  cosmop.;  Pseudechiniscus, 
widespr.;  Parechiniscus,  Echiniscoides,  palsearc;  Oreella, 
palsearc,  austr.) ECHINISCIDiE 

Head  entirely  without  sensory  appendages.  (Fig.  1088).  (Macro- 
biotus,  Hypsibius,  cosmop.) MACROBIOTID^E 

Head  with  six  rostral  papillae  about  the  mouth  and  also  with  two 
papillae  below  on  each  side.  (Fig.  1087).  (Milnesium  (  =  Arctis- 
con),  cosmop.).    (ARCTISCID&) MILNESIID^l 


LITERATURE  ON  TARDIGRADA 

Amman,  J.   Schweizerische  Tardigraden.   Berne  (1908). 

Carlzon,  C.   Schwedische  Tardigraden.   Zool.  Anz.,  34  (1909). 

Forel,  F.  A.   Tardigrades.   Le  Leman,  Monographie  Limnologique,  3  (1904). 

Marcus,  E.   Tardigrada.   Tierwelt  Deutschlands,  12,  230  pp.  (1928). 

Tardigrada.    In  Bronn's  Klassen  und  Ordnungen   des  Tierreichs,  5, 

Abth.  4,  Buch  3,  608  pp.  (1929). 
Nederstrom,  P.    Die  aus  Finland  bekannten  Tardigraden.    Act.  Soc.  Faun. 

Flor.  Fennica,  46,  No.  8  (1919). 
Rahm,  G.    Tardigrada,  Biirtierchen.    Biol.    Tiere  Deutschlands.,  pt.  22,  pp. 

1-56,  Geb.  Borntrager,  Berlin  (1927). 
Richters,   F.    Tardigrada.   In  Kiikenthal  und  Krumbach,   Handbuch  der 

Zoologie,  3,  pp.  1-68  (1926). 


CLASS  PAUROPODA 

Very  small  species  of  elongate,  rounded  and  more  or  less  flattened 
form.  Body  composed  of  from  six  to  ten  segments,  as  indicated  by  the 
tergites,  and  bearing  nine  pairs  of  legs.  Antennae  branched  apically; 
composed  of  four  stout  basal  joints,  the  fourth  bearing  two  elongate 
joints,  one  of  which  bears  at  tip  a  whip-like  many-jointed  flagellum 
and  the  other  bears  two  such  flagella.  Mouthparts  composed  of  a  pair 
of  mandibles,  and  one  pair  of  maxillae.  Cerci  bristle-like.  Tracheae 
absent;  no  respiratory  organs. 

1 .    Six  tergites  present 2 

Ten  tergites;  head  free,  not  covered  by  the  first  tergite;  body 
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with  a  few  bristles  above;  anal  segment  exposed,  not  covered 
by  the  preceding  tergite.    (Brachypauropus,  palmare). 

BRACH  YPAUROP  ODID-ffi 

2.   Integument  thinly  chitinized,  with  a  few  bristles  above;  usually 

white  or  pale  colored ;  head  and  anal  segment  free,  not  covered 

above.   (Figs.  10S9,  1091).  (Pauropus,  Allopauropus,  Styli- 

pauropus,  Hemipauropus,  Scleropauropus). 

PAUROPODIDJE 


1091 


1090 


1092 


1089 


Figs.  1089-1092.    Pauropoda 


1089.  Pauropus  (Latzel)  Pauropodidse. 

1090.  Eurypauropus,  antenna  (Latzel)  Eurypauropodidse. 

1091.  Pauropus,  leg  (Ewing)  Pauropodidse. 

1092.  Eurypauropus  (Latzel)  Eurypauropodidae. 

Integument  heavily  chitinized,  thickly  spinose  or  tuberculate  and 
strongly  pigmented;  head  and  anal  segment  concealed  from 
above  by  the  adjacent  tergites.  (Fig.  1092).  (Eurypauropus, 
holarcy EURYPAUROPODIDiE 


LITERATURE  ON  PAUROPODA 

Kenton,  F.  C.    The  Morphology  and  Classification  of  the  Pauropoda.     Tufts 

College  Studies,  No.  4  (1895). 
Latzel,  R.    Die   Myrinpoden  der  (Esterreichisch-Ungarischen  Monarchie. 

Vienna,  Alb.  Holder  (1880-84). 
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CLASS  DIPLOPODA 

Body  long,  comparatively  narrow  and  of  generally  uniform  width; 
cylindrical  or  at  least  not  usually  noticeably  depressed  or  flattened. 
Eleven  or  more  body  segments  or  somites;  thirteen  or  more  pairs  of 
legs;  usually  considerably  more.  Legs  always  more  numerous  than  the 
dorsal  segments,  most  of  the  apparent  segments  bearing  each  two 
pairs  of  legs,  but  the  first  three  or  four  and  the  last  one  or  two  with 
only  a  single  pair.  Head  with  a  pair  of  short,  usually  seven-jointed, 
antennse,  a  pair  of  lateral  eyes  and  a  pair  of  mandibles;  other  mouth- 
parts  forming  a  plate-like  structure  (gnathochilarium).  Eyes  two, 
consisting  of  a  group  of  ocelli.  Legs  usually  six  or  seven-jointed,  bear- 
ing an  apical  claw.  Genital  ducts  opening  between  the  second  and 
third  pairs  of  legs.  Respiration  through  spiracles  opening  into  paired 
pockets,  one  or  two  pairs  corresponding  to  each  of  the  somites.  Second 
or  fourth  legs  of  male  usually  modified  into  copulatory  appendages. 
Somites  often  with  paired  repugnatorial  glands,  opening  laterally. 

Slow  moving,  usually  vegetarian  animals.  A  large  group,  more 
abundant  in  the  tropics.  Millipedes. 

The  System  adopted  here  follows  that  of  Attems  in  his  recent 
"  Myriopoda  of  South  Africa." 

1.  Integument  strongly  chitinized,  hardened  by  a  deposit  of  cal- 

careous material;  body  hairs  if  present  simple,  never  in  long 

tufts.  (Subclass  CHILOGNATHA) 2 

Integumental  bristles  highly  modified,  short,  scaly  on  body  above, 
laterally  forming  long  tufts;  mandibles  one-jointed;  integument 
very  weakly  chitinized,  not  hardened  by  a  deposit  of  calcareous 
material;  usually  eleven  body  segments  and  thirteen  pairs  of 
legs  (rarely  12  and  17).  (Subclass  PSELAPOGNATHA). 
(Polyxenus,  cosmop.;  Saroxenus,  ethiop.;  Lophoproctus, 
widespr.;  Schindalmondtus,  S.  Afr. ;  Macroxenus,  palsearc; 
Trichoproctus,  austr.)  POLYXENID^l 

2.  Sternites  divided  into  two  parts,  trachea?  dichotomously  branched; 

male  with  one  or  two  pairs  of  modified  copulatory  appendages 
(telopods)  at  the  posterior  end  of  the  body,  but  without  modified 

legs  on  the  seventh  segment.    (OPISTHANDRIA) 3 

Sternites  not  divided;  tracheae  not  branched,  but  arising  in  tufts 
from  the  tracheal  trunks ;  male  with  one  or  two  pairs  of  modified 
legs  (gonopods)  on  the  seventh  bodv  segment.  (PROTERAN- 
DRIA) 7 
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Body  composed  of  22  somites  with  36  pairs  of  legs,  not  including 
one  pair  of  telopods  in  the  male;  body  not  capable  of  being  rolled 
into  a  ball.  (Order  LIMACOMORPHA).  (Glomeridesmus, 
neotrop.;  Termitodesmus,  indomal.;  Zephroniodesmus, 
mal.) GLOMERIDESMIDai 


1093 
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1094 


1095   1096 


Figs.  1093-1099.    Diplopoda 


1093. 


Sphaerotherium,  pygidium  and  marginal  bristles  (Attems)  Sphsero- 
theriidse. 

1094.  Sphaeriodesmus,  gonopod  (Chamberlin)  Sphseriodesmidae. 

1095.  Sphaerotherium,  anterior  gonopod  (Attems)  Sphserotheriidse. 

1096.  Sphaerotherium,  posterior  gonopod  (Attems)  Sphserotheriidse. 

1097.  Sphaerotherium,  vulva  (Attems)  Sphserotheriidse. 

1098.  Sphaerotherium,  coxa  of  fourth  leg  (Attems)  Sphserotheriidse. 

1099.  Sphaerotherium,  last  joint  of  a  leg  (Attems)  Sphserotheriidse. 


Body  of  twelve  or  thirteen  somites;  with  17  to  21  pairs  of  legs, 
not  including  two  pairs  of  telopods  in  the  male;  body  capable 
of  being  rolled  up  into  a  ball  so  as  to  conceal  the  head  and  legs. 

(Order  ONISCOMORPHA)  4 

4.  Seventeen  pairs  of  legs,  not  including  the  telopods  of  the  male; 
ocelli  in  a  single  row  or  wanting.    (GLOMERIDIA) 5 

Twenty-one  pairs  of  legs,  not  including  the  telopods  of  the  male; 
ocelli  numerous,  in  several  rows.  (Figs.  1095,  1096,  1097,  1098, 
1099).  (SPfLEROTHERIA).  (Sphaerotherium,  Globo- 
therium,  ethiop.;  Sphaeroptieus,  Arthrosphsera,  indomal.; 
Cyliosoma,  austr.)  SPHiEROTHERilD.ffi 
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5.  Seventeenth  pair  of  legs  of  male  with  one  to  three  small  joints 

beyond  the  large  coxa.   (Glomeris,  palsearc.;  Rhopalomeris, 

Apiomerus,  indomal.) GLOMERID.dE 

Seventeenth  pair  of  legs  of  male  with  four  or  five  small  joints  be- 
yond the  large  coxa  (Fig  127) 6 

6.  Nineteenth  pair  of  legs  in  male  with  the  second  and  third  joints 

(prefemur  and  femur)  simple,  without  a  bristly  projection; 
body  smooth.  (Glomeridella,  Typhloglomeris,   Glomerel- 

lina,  palsearc.) GLOMERIDELLID.® 

Nineteenth  pair  of  legs  in  male  with  a  bristle-bearing  projection  on 
the  prefemur  and  femur;  body  often  tuberculate  or  carinate. 
(Gervasia,  Doderia,  palsearc.) GERVAISIID.ffi 

7.  First  pair  of  legs  of  the  seventh  somite  of  the  male  modified  into 

gonopods,  often  the  second  pair  of  this  somite  also  and  the 
adjacent  pairs  on  the  sixth  and  eighth  segments  similarly  modi- 
fied;  mouthparts    with    three   pairs    of   papal   lobes.      (EU- 

GNATHA) 8 

First  pair  of  legs  of  the  seventh  somite  of  the  male  normal,  not 
modified  to  form  gonopods;  mouthparts  without  palpal  lobes. 
(COLOBOGNATHA) 66 

8.  Anal  segment  without  spinning  styles  or  spinning  glands ;  body 

of  less  than  23  or  more  than  40  somites 9 

Anal  segment  with  two  or  three  pairs  of  spinning  glands,  opening 
by  one  to  three  pairs  of  spinning  styles;  body  of  26  or  more 
somites.  (NEMATOPHORA) 25 

9.  Nineteen  to  22  body  somites  (usually  20) ;  only  the  first  pair  of  legs 

on  the  seventh  somite  of  the  male  modified  into  gonopods ;  the 
gonopods  inserted  in  a  completely  closed  circular  opening;  body 
cylindrical,  or  flattened  with  lateral  expansions.    (POLYDES- 

MOIDEA) 10 

More  than  40  body  somites ;  both  pairs  of  legs  of  seventh  somite  of 
the  male  modified  into  gonopods,  or  the  second  pair  absent; 
opening  in  which  the  gonopods  are  inserted  never  closed  in 
front;  body  cylindrical.   (JULIFORMIA) 52 

10.  Coxae  of  the  gonopods  rather  widely  separated,  but  connected  by 

broad,  medially  coalescent  processes;  the  median  part  raised 

and  keel-shaped.    (POLYDESMIDEA) 11 

Coxa?  of  the  gonopods  close  together,  free  or  more  or  less  connected 
but  not  by  broad,  mediallv  keel-like,  raised  processes.  (STRON- 
GYLOSOMATIDEA. 17 

11.  Coxae  of  the  gonopods  with  a  hooked  process  on  the  external 
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margin;  tergites  broadly  expanded  at  the  sides,  the  lateral  mar- 
gins produced,  with  a  number  of  sharp  teeth,  each  tooth  bearing 
a  bristle.    (Peridontodesmus,  neotrop.). 

PERIDONTODESMID.ffi 
Of  a  different  conformation 12 

12.  Head  not  or  incompletely  covered  by  the  first  tergite,  which  is 

generally  small,  not  lengthened  or  enlarged 13 

Head  completely  or  almost  completely  hidden  by  the  first  tergite 
when  seen  from  above;  this  tergite  large 16 

13.  Coxa  of  gonopod  bearing  a  long,  annulate  flagellum;  posterior 

portion  of  each  tergite  with  three  transverse  rows  of  bristles, 

which  usually  arise  from  small  tubercles.   (Mastigonodesmus, 

Schedoleiodesmus,  palsearc.)  .  . .  MASTIGONODESMID^I 

Of  a  different  conformation 14 

14.  Second  tergite  enlarged;  posterior  portion  of  tergites  smooth  or 

granulate,  often  densely  clothed  with  setse.  (Oniscodesmus, 
Trigonostylus,     Oncodesmus,    neotrop.;    Doratodesmus, 

mal.;  Hyperothrix,  ethiop.)   ONISCODESMID.ffi 

Second  tergite  not  enlarged 15 

15.  Gonopod  with  a  brush  of  hairs  inwardly  near  the  tip  and  a  seminal 

pouch  which  opens  at  the  base  of  this  brush.  (Fig.  1101). 
(Polydesmus,  holarc;  Brachydesmus,  Epanerchodus,  pal- 
mare;  Opisthotretus,   mal.;   Opisthoporodesmus,   austro- 

mal.)   POLYDESMID-ffi 

Gonopod  without  brush  of  hairs  or  seminal  pouch.  (Vanhoef- 
fenia,  ethiop.;  Gyrophallus,  nearc;  Trichopolydesmus, 
palmare.)     VANHCEFFENIID-ffi 

16.  Openings  of  the  repugnatorial  glands  located  on  small,  separate, 

transparent  projections  from  the  sides  of  some  of  the  abdominal 
tergites  (usually  5th,  7th,  9th,  10th,  12th,  13th  and  15th).  (Sty- 
lodesmus,  ethiop.;  Myrmecodesmus,  Corypherepsis,  Sy- 
noptura,  neotrop.;  Myxodesmus,  mal.).  STYLODESMID^l 
Openings  of  the  repugnatorial  glands  very  minute  or  not  visible. 
(Cryptodesmus,  neotrop.;  Phenacoporus,  austromal.;  Cryp- 
tocorypha,  ethiop.,  mal.;  Atopodesmus,  austr.). 

CRYPTODESMID^l 

17.  Coxa  of  the  gonopod  with  a  prominent  curved  horn-shaped  proc- 

ess   18 

Coxa  of  the  gonopod  without  any  such  process;  20  body  somites. 
(Rhacodesmus,  Am.;  Acutangulus,  Rhachidomorpha, 
Strongylodesmus,  neotrop.)   RHACODESMIDJE 
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18.  Certain  joints  of  the  anterior  (or  more)  legs  furnished  with  pe- 
culiar bristles  that  have  a  bulbously  swollen  base,  and  long 
slender  or  short  nipple-shaped  tip.  (Sphserotrichopus,  austr.; 
Pleonaraius,  Semnosdma,  neotrop.;  Scytonotus,  nearc, 
austr.;  Icosidesmus,  ethiop.,  austr.;  Gnomeskelus,  ethiop.). 

SPILffiROTRICHOPID^I 
Legs  destitute  of  such  swollen  bristles 19 


1100 


1101 


1102 


Figs.  1100-1103.    Diplopoda 

1100.  Polydesmus,  gonopod:  h,  hair-brush;  s.,  seminal  vesicle. 

1101.  Blaniulus,   gnathochilarium:    1.   lingual  lamellae;   p.,  promentum;  s., 

stipes;  pb.,  prebasilare.  Blaniulidse. 

1102.  Xiphochsetoporatia,  gnathochilarium.   Lettering  as  in  Fig.  1101. 

1103.  Rhinocricus,  gnathochilarium.  Lettering  as  in  Fig.  1101. 


19.  Femur  of  the  gonopod  distinctly  separated  from  the  tibia  by  a 

strong  constriction 20 

Femur  and  tibia  of  the  gonopod  completely  fused,  without  any 
line  of  demarcation 22 

20.  Coxa  of  the  gonopod  long  and  slender;  femur  ovate,  clothed  with 

hairs;  tibia  usually  with  a  long  flagelliform  process.  (Strongy- 
losoma,  palsearc;  Catharosdma,  Habrodesmus,  neotrop.; 
Nedyopus,  Prionopeltis,  indomal.;  Phseodesmus,  ethiop.; 

Australiosdma,  austr.)  STRONGYLOSOMATID,® 

Of  a  different  conformation.^ 21 

21.  Coxse  of  the  gonopods  large,  connected  by  a  narrow  band;  femur 

with  a  large  process  that  is  often  longer  than  the  tibia  and  tarsus 
together.    (Leptodesmus,  Cyclorhabdus,  neotrop.;  Isaphe, 

nearc;   Devillea,   palaearc.)    LEPTODESMID.ffi 

Coxae  of  the  gonopods  free,  not  connected  with  one  another. 
(Oxydesmus,   Metaphoricus,   Orodesmus,  ethiop.). 

OXYDESMID^J 
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22.  Lateral  expansions  of  the  tergites  well  developed  or  large,  more 

or  less  horizontal 23 

Lateral  expansion  of  the  tergites  very  strongly  declivous,  almost 
vertical;  body  very  strongly  convex  above,  its  form  highly 
adapted  for  curling  up  tightly.  (Sphaeriodesmus,  Cyclodes- 
mus,  Colobodesmus,  neotrop.;  Desmdnus,  nearc). 

SPHiERIODESMIDJE 

23.  Legs  of  male  with  fleshy  lobes  beneath  the  claws;  gonopod  articu- 

lated at  the  end  of  the  coxa;  tergites  without  striking  sculpture. 

(Gomphodesmus,  Antiphonus,  Aulodesmus,  Ulodesmus, 

Astrodesmus,  Flaphogonus,  ethiop.).GOMPHODESMID£! 

Legs  of  male  without  lobes  beneath  the  claws 24 

24.  Tibia  and  tarsus  of  gonopods  not  separated.    (Fontaria,  holarc. ; 

Rhysodesmus,  neotrop., palsearc;  Melaphe  palaearc ;  Pachy- 
desmus,  nearc;  Tubercularium,  ethiop.;  Asphalidesmus, 

austr.) FONTARIID-ffi 

Tibia  and  tarsus  of  gonopods  usually  separated  by  a  distinct  con- 
striction; gonopod  articulated  at  the  end  of  the  coxa.  (Platy- 
rhacus,  neotrop.,  indoaustr.;  Amplinus,  Pycnotropis,  neo- 
trop.; Polylepis,  mal.) PLATYRHACID-ffi 

25.  Body  of  26-32  (usually  30)  somites ;  repugnatorial  glands  absent. 26 
Body  of  39  or  more  somites;  repugnatorial  glands  present  on  the 

fifth  and  following  somites    49 

26.  First  tergite  small ;  each  somite  above  with  three  pairs  of  bristles 

arising  from  minute  tubercles.  (Superfamily  CHORDE  UMOI- 

DEA)  27 

First  tergite  very  large,  its  sides  partly  enclosing  the  head;  body 
capable  of  being  rolled  into  a  spiral ;  some  tergites  with  strong 
longitudinal  carina?;  a  few  ocelli  at  each  side  of  the  head. 
(Superfamily  STRIARIOIDEA).  (Striaria,  nearc). 

STRIARIIDJE 

27.  First  four  joints  of  antenna3  short,  subequal  in  length ;  fifth  much 

longer  and  thicker,  forming  a  club  together  with  the  apical 
joints ;  dorsum  tuberculate  or  spinulose,  very  strongly  convex ; 

legs  short  and  stout.     (TRACHYZONA 28 

First  three  joints  of  antennas  increasing  in  length,  the  second  and 
third  each  much  longer  than  the  preceding  joint;  fourth  at 
least  twice  as  long  as  the  first;  legs  long  and  slender.  (XESTO- 
ZONA) 29 

28.  Body  tuberculate,  pale  in  color;  30  somites.  (Trachysdma,  Hal- 

leinosoma,  palsearc) TRACHYSOMATID.ffi 


BRUES   AND  MELANDER:   CLASSIFICATION   OF  INSECTS  591 

Body  surface  spinulose,  dark  in  color;  28  somites.    (Chamaeo- 
sdma,  Achrochordum,  palaearc.)  .  .  CHAM-ffiOSOMATID.ffi 

29.  Promentum  present  as  a  separate,  more  or  less  triangular  sclerite 

in  front  of  the  mentum  (Fig.  1102) 30 

Promentum  absent 45 

30.  Hind  gonopod  forming  a  large,  stout,  unjointed  club 31 

Hind  gonopod  never  forming  a  stout,  unjointed  club;  usually  one- 

or  two-jointed,  or  sometimes  more  or  less  like  a  walking  leg,  with 
three  to  six  joints 32 

31.  Sides  of  body    longitudinally    striate;    tergites  without    lateral 

expansions.    (Caseya,  nearc.) CASEYID.ffi 

Sides  of  body  not  longitudinally  striate;  anterior  tergites  with 
carinate  lateral  expansions.    (Underwoodia,  nearc). 

UNDERWOODIID51 

32.  Hind  gonopod  with  a  long  thread-like  or  flagelliform  process.  .  .33 
Hind  gonopod  without  such  long  process 34 

33.  Front  gonopod  with  a  filiform  process  like  that  of  the  hind  gono- 

pod; second  pair  of  legs  of  female  with  the  joints  beyond  the 
coxa?  vestigial.    (Heteroporatia,  Tessinosdma,  Haplopora- 

tia,  palaearc.)   HETEROPORATIID-ffi 

Front  gonopod  without  such  process;  second  pair  of  legs  of  female 
normally  developed,  similar  to  the  other  legs.  (Verhoeffia, 
palsearc/) VERH(EFFIID.ffi 

34.  Posterior  pair  of  legs  of  eighth  somite  with  coxal  glands .35 

Posterior  pair  of  legs  of  eighth  somite  without  coxal  glands.   (Fa- 

gina,  palsearc.) FAGINIDtfl 

35.  Tarsi  of  male  without  papillae 36 

Tarsi  of  third  to  seventh  pairs  of  legs  of  male  furnished  with 

papilla? 38 

36.  Hind  gonopods  one-  or  indistinctly  two-jointed 37 

Hind    gonopods    three-    or    four-jointed.     (Brachychseteuma, 

Scutogona,  Macrochseteuma,  palaearc). 

BRACHYCH£lTEUMID.ffi 

37.  Tracheal  pockets  (the  cavities  next  to  the  spiracles,  leading  into 

the  tracheal  tube)  fused  with  the  sternite  and  not  movable. 

(Anthogona,  Cranogona,  palaearc.) ANTHOGONID^l 

Tracheal  pockets  not  anchylosed  with  the  sternite,    movable. 
(Anthroleucosdma,  Prodicus,  palaearc). 

ANTHROLEUCOSOMATID-ffl 

38.  Coxae  of  the  front  gonopods  not  forming  a  ring 39 

Coxae  of  the  front  gonopods  partly  fused,  forming  together  a  ring 
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which  bears  the  unsegmented,  movable  part  of  the  gonopod. 
(Heterolatzella,  palsearc.) HETEROLATZELLIDJE 

39.  Coxa?  of  the  front  gonopods  without  an  elongate,  flagelliform 

process  or  long,  stalked  pencil  of  hairs 40 

Coxae  of  front  gonopods  each  bearing  an  elongate,  flagelliform 
process  or  a  long,  stalked  pencil  of  hairs.  (Neatractosdma, 
Trimerophoron,  palsearc.)  ....  NEATRACTOSOMATID.ffi 

40.  Coxae  of  the  second  pair  of  legs  of  the  eighth  segment  without  a 

horn-like  projection  internally;  hind  gonopods  highly  modified, 
wanting  or  one-  to  three-jointed,  rarely  four-jointed,  and  not 

resembling  walking  legs 41 

Coxae  of  second  pair  of  legs  of  the  eighth  segment  with  a  horn-like 
projection  internally;  hind  gonopods  four-  to  six-jointed  and 
with  claw,  retaining  the  appearance  of  walking  legs.  (Pseudo- 
clis,  palsearc;  Cleidogona,  Am.;  Pseudotremia,  nearc). 

PSEUDOCLIDID.ffi 

41.  Sternite  bearing  the  second  pair  of  legs  of  the  sixth  somite  in  the 

male,  produced  into  a  long,  rod-shaped  process;  coxae  of  front 
gonopods   elongate,   free  or  nearly  so.     (Rothenbuehleria, 

palsearc.)   ROTHENBUEHLERIID55 

This  sternite  without  rod-shaped  prolongation;  coxae  of  front 
gonopods  shorter,  not  extending  beyond  the  remainder  of  the 
gonopod,  frequently  fused  together 42 

42.  Coxae  of  the  second  pair  of  legs  of  the  sixth  somite  of  the  male 

elongate;  rounded  inwardly  or  without  distinct  process  medi- 
ally   43 

Coxae  of  second  pair  of  legs  of  sixth  somite  of  the  male  transverse, 
with  one  or  two  processes  which  extend  to  the  apex  of  the  ster- 
nite. (Attemsia,  Syngonopddium,  Dendromonomeron, 
Haasea,  palsearc.)   ATTEMSIIDiE 

43.  Sternite  of  the  front  gonopod  obsolete  or  absent,  never  with  a 

median  process;  the  coxae  firmly  united 44 

Sternite  of  the  front  gonopod  very  large,  bearing  a  long  median 
process;  the  coxae  not  fused  with  one  another.  (Opisthochei- 
ron,  palsearc.)   OPISTHOCHEIRID-ffi 

44.  Coxae  of  the  front  gonopods  fiat,  not  prominent;  hind  gonopods 

two-  to  four-jointed.  (Haplobainosdma.  Brcelemanneuma, 
Hispaniosoma,  palsearc.)  .  . .  HAPLOBAINOSOMATID.ffi 
Coxae  of  front  gonopods  prominent,  forming  a  simple  or  two-parted 
elevation.  (Craspedosdma,  Oxydactylon,  Macheiriopho- 
ron,  Ceratosoma,  palsearc.) CRASPEDOSOMATID.ffi 
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45.  Coxee  of  the  ninth  pair  of  legs  with  glands;  tarsi  of  the  third  to 

seventh  pairs  of  legs  almost  always  bearing  papilla? 46 

Coxse  of  the  ninth  pair  of  legs  without  glands;  tarsi  usually  with- 
out papillae 48 

46.  Body  composed  of  32  somites;  tergites  with  prominent  lateral 

expansions.   (Diplomaragna,  Syntelopodeuma,  paloearc). 

DIPLOMARAGNID^ 

Body  composed  of  2S  or  30  somites;  tergites  without  or  with  very 

slight  lateral  expansions 47 

47.  Hind  gonopods  two-jointed;  second  pair  of  legs  on  the  sixth  and 

eighth  somites  modified  into  accessory  gonopods,  not  resem- 
bling walking  legs.  (Chordeuma,  Chordeumella,  Micro- 
chordeuma,  Orthochordeumella,  palsearc.) 

CHORDEUMID5I 
Hind  gonopods  three-  to  five-jointed;  second  pair  of  legs  on  the 
sixth  somite  normal,  similar  to  the  other  walking  legs.    (Oro- 
bainosoma,  Brachybainosdma,  palsearc.). 

OROBAINOSOMATIDai 

48.  First  pair  of  legs  of  the  eighth  somite  highly  modified,  reduced  to 

two-  or  three-jointed  stumps;  vertex  of  male  bearing  one  or 
two  tufts  of  hairs.    (Metopidothrix,  Schedotrigona,  indo- 

austr.)  METOPIDOTHRIGIDJE 

First  pair  of  legs  of  the  eighth  somite  normal,  not  modified  or  re- 
duced; vertex  of  male  without  tufts  of  hairs.  (Conotyla,  Tri- 
chopetalum,  Zygonopus,  nearc;  Apodigona,  neotrop.; 
Japanosoma,  pala?arc.) CONOT  YLIDiE 

49.  Promentum  present  as  a  separate  sclerite  in  front  of  the  mentum 

(as  in  Fig.  1 102) ;  ocelli  numerous.    (Superfamily  LYSIOPETA- 

LOIDEA) 50 

Promentum  absent;  one  or  two  ocelli  at  each  side  of  the  head. 
(Figs.  1111,  1112).  (STEMMIULOIDEA).  (Stemmiulus, 
Prostemmiulus,  Diopsiulus,  ethiop.)  .  .    STEMMIULID.ffi 

50.  Second  pair  of  legs  of  female  completely  formed,  similar  to  the 

other  walking  legs;  tracheal  pockets  of  gonopods  small,  fused 

to  the  gonopod.    (Callipus,  palsearc.) CALLIP0DID51 

Second  pair  of  legs  of  female  greatly  reduced,  the  segments  beyond 
the  coxa?  not  developed;  tracheal  pockets  of  gonopods  large, 
not  fused  to  the  gonopod 51 

51.  Gonopods  very  long,  slender  and  strongly  bent.    (Dorypetalum, 

Silvestria,  Cyphocallipus,  Dorycallipus,  palmare). 

DORYPETALIDiE 
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Gonopods  not  noticeably  long,  not  bent.  (Lysiopetalum,  Apfel- 
beckia,  Broelemannia,  Callipodella,  palaearc). 

LYSIOPETALIDiE 


1105 


1107 


1113 


1114 


Figs.  1104-1114.    Diplopoda 

1104.  Diaporus,  gonopod  (Chamberlin)  Spirostreptidae. 

1105.  Siphonophora,  anterior  gonopod  (Chamberlin)  Siphonophoridse. 

1106.  Siphonophora,  posterior  gonopod  (Chamberlin)  Siphonophoridse. 

1107.  Platydesmus,  anterior  and  posterior  ends  of  body  (Chamberlin)  Platy- 

desmidse. 

1108.  Gymnostreptus,  gonopods  (Chamberlin)  Spirostreptidae. 

1 109.  Paraiulus,  posterior  end  of  body  of  male  (Chamberlin)  Blaniulidse. 

1110.  Paraiulus,  side  view  of  posterior  end  of  body  of  male  (Chamberlin) 

Blaniulidse. 

1111.  Prostemmiulus,  gnathochilarium  (Chamberlin)  Stemmiulidse. 

1112.  Prostemmiulus,  head  and  first  tergite  (Chamberlin)  Stemmiulidse. 

1113.  Orthoporus,  gonopod  (Chamberlin)  Spirostreptidse. 

1114.  Rhinocricus,  gonopods  (Chamberlin)  Rhinocricidse. 


52.  Stipites  meeting  for  a  distance  along  the  median  line,  separating 
the  promentum  from  the  mentum  (Fig.  1101).  (Superfamily 
JULOIDEA) 53 
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Stipites  not  meeting  along  the  median  line,  widely  separated  by 
the  mentum  or  promentum ;  promentum  if  present  in  contact 
with  the  mentum 54 

53.  Both  pairs  of  gonopods  lying  in  cavities;  first  pair  of  legs  of  male 

greatly  reduced;  body  above  usually  with  some  longitudinal 

striation  ( Julus) JULID.ffi 

Gonopods  free,  not  sunk  in  depressions;  first  pair  of  legs  of  male 
usually  four-  to  six-jointed;  tergites  without  any  longitudinal 
striation.  (Figs.  1109,  1110).  (Blaniulus,  Chroneiulus,  palm- 
are; Nopoiulus,  holarc.,  neotrop. ;  Paraiulus,  Am.;  Uro- 
blaniulus,  nearc.) BLANIULID-ffi 

54.  Promentum  absent ;  mentum  large,  triangular,  extending  between 

the  prebasilare  and  stipites  which  it  separates  widely  (Fig. 
1103);  last  joint  of  legs  of  male  generally  padded,  but  not  the 
fourth  or  fifth  joints.  (Superfamily  SPIROBOLOIDEA) .  .55 
Promentum  present  or  absent;  mentum  surrounded  at  the  sides 
by  the  stipites  which  extend  backwards  and  lie  in  contact  with 
the  prebasilare.    (SPIROSTREPTOMORPHA) 59 

55.  Hind  gonopods  connected  to  each  other  at  base  by  the  sternite 

and  membranes;  pores  of  repugnatorial  glands  usually  open- 
ing on  the  anterior  portion  of  the  tergites.      (TRIGONIU- 

LIDEM 56 

Hind  gonopods  not  united  at  base,  sternite  completely  absent; 
pores  of  repugnatorial  glands  almost  always  opening  on  the 
posterior  portion  of  the  tergites.    (SPIROBOLIDEiE) 58 

56.  Coxse  of  hind  gonopods  completely  chitinized 57 

Coxse  of  hind  gonopods  consisting  of  two  rod-shaped  thickenings 

meeting  at  a  right  angle  with  a  membranous  portion  between 
them.  (Trigoniulus,  Eucarlia,  Cherastus,  ethiop.,  indo- 
austr. ;  Mystalides,  ethiop.,  malay.;  Allopocockia,  neotrop.). 

TRIGONIULID-ffi 

57.  Front  gonopods  short  and  broad.  (Pachybolus,  ethiop.;  Micro- 

spirobolus,    Caribolus,    neotrop.;    Trachelomegalus,    Eu- 

centrobolus,  malay.)  .  . .  : PACHYBOLID-ffi 

Front  gonopods  long  and  slender.  (Spirominus,  Pygodon, 
ethiop.) SPIROMIMIOffi 

58.  Hind  gonopods  consisting  of  only  a  single  joint,  the  coxa  not  dis- 

tinctly separated  or  vestigial;  first  tergite  more  or  less  nar- 
rowed laterally.  (Spirobolus,  holarc;  Tylobolus,  nearc; 
Messicobolus,  neotrop.;  Pseudospirobolellus,  indomal.; 
Spirobolellus,  austromal.) SPIROBOLID-ffi 
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Hind  gonopods  distinctly  two-jointed;  first  tergite  broadly  rounded 
at  the  sides.  (Fig.  1114).  (Rhinocricus,  neotrop.,  austromal.; 
Polyconoceras,  Dinematocricus,  austromal. ;  Eurhinocricus, 
Cubobolus,  neotrop.) RHINOCRICID.ffi 

59.  Men  turn  broadly  triangular;  its  anterior  angle  lying  far  behind  the 

front  margin  of  the  stipites.     (Superfamily   SPIROSTREP- 

TOIDEA)   60 

Mentum  elongate-triangular,  its  anterior  angle  extending  far  for- 
ward, dividing  the  gnathochilarium  completely  to  its  anterior 
margin;  first  pair  of  legs  of  male  modified.  (Superfamily  CAM- 
BALOIDEA) 62 

60.  Both  sternites  of  the  gonopod-bearing  segment  present,  in  spite 

of  the  atrophy  of  the  hind  gonopods.  (ODONTOPYGIDE^E). 
(Odontopyge,    Haplothysanus,    Prionopetalum,    Spino- 

tarsus,  ethiop.) ODONTOPYGID^J 

Sternite  of  the  posterior  part  of  the  gonopod-bearing  segment 
and  the  gonopod  absent.    (SPIROSTREPTIDEiE) 61 

61.  End  of  the  gonopod  flattened,  almost  always  bearing  on  the  edge 

a  row  of  long,  curved  bristles;  last  somite  without  any  spinose 
projection.  (Fig.  1104,  1108,  1113).  (Spirostreptus,  Gymno- 
streptus,  Diaporus,  Orthoporus,  Scaphiostreptus,   A116- 

porus,  neotrop.,  ethiop.) SPIROSTREPTID.ffi 

End  of  the  gonopod  not  thus  flattened,  without  such  bristles; 
anal  segment  almost  always  with  a  tail-like  projection.  (Harpa- 
gophora,  ethiop.;  Poratophilus,  ethiop.,  neotrop.;  Thyro- 
pygus,  ethiop.,  indomal.;  Rhynchoproctus,  malay.). 

HARPAGOPHORID.E 

62.  Promentum  present,  separated  from  the  mentum 63 

Promentum  not  separated  from  the  mentum;  repugnatorial  pores 

present  on  the  fifth  somite 65 

63.  Promentum  divided  into  two  halves  by  a  longitudinal  suture.  .64 
Promentum  not  divided  by  a -longitudinal  suture.    (Cambala, 

Samichus,  austr.;  Nannolene,  Epinannolene,  neotrop.; 
Julorr.orpha,  widespr.).  (Including  NANNOLENIDjE  and 
EPINANKOLENIDM) CAMBALIDJE 

64.  Repugnatorial  pores  absent  on  the  fifth  somite;  hind  gonopods 

three-jointed;  front  ones  one-jointed,  without  bristles.    (Peri- 

cambala,  ind.)  PERICAMBALIDiE 

Repugnatorial  pores  present  on  the  fif  thsomite ;  hind  gonopods  want- 
ing, the  front  ones  two-jointed,  the  second  joint  strongly  bristled. 
(Pseudonannolene,  neotrop.).     PSEUDONANNOLENID^l 
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65.  Posterior  portion   of   tergites   smooth;   hind   gonopods   absent. 

(Physiostreptus,  Holopodostreptus,  neotrop.). 

PHYSIOSTREPTID-ffi 
Posterior  portion  of  the  tergites  with  stout  longitudinal  carinse 
or  tubercles;  hind  gonopods  present.   (Cambalopsis,  Camba- 
lomorpha,  Trachyiulus,  ind.).    (TRACHYIULIDM). 

CAMBALOPSID-ffi 

66.  Sternites  always,  and  pleurites  often,  free,  i.e.  connected  by  mem- 

branes with  the  adjacent  parts 67 

Tergites,  pleurites  and  sternites  completely  coalesced;  body  cy- 
lindrical. (Siphoniulus,  malay.) SIPHONIULID,® 

67.  Mentum  and  adjacent  maxillary  sclerites  (gnathochilarium)  con- 

sisting of  a  single  plate   or   of   several   indistinctly   defined 

pieces 68 

Gnathochilarium  possessing  most  of  the  parts  typical  of  the  Dip- 
lopoda  (as  in  Fig.  1101).  (Fig.  1107).  (Platydesmus,  N.  Am.; 
Fidria,  Dolistenus,  palsearc.)  PLATYDESMID.ffi 

68.  One  or  several  ocelli  at  each  side  of  the  head;  body  not  constricted 

on  the  base  of  each  somite 69 

Ocelli  absent;  body  constricted  at  the  base  of  each  somite;  repug- 
natorial  pores  opening  on  keels  or  tubercles.  (Figs.  1105,  1106.) 
(Siphonophora,  indoaust.,  ethiop.,  neotrop.;  Siphonorhinus, 
malay.,  neotrop.) SIPHONOPHORID.ffi 

69.  Repugnatorial  pores  opening  on  the  lateral  lobes  of  the  tergites; 

tergites  divided  by  a  median  suture;  head  completely  concealed 
by  the  first  tergite.   (Siphonocryptus,  malay.). 

SIPH0N0CRYPTID51 

Repugnatorial  pores  opening  on  the  body  of  the  tergites,  far  from 

the  lateral  margin;  tergites  without  median  suture;  head  partly 

free  and  visible.   (Polyzenium,  Orsiboe,  palsearc;  Siphono- 

tus,  austromal.,  neotrop.;  Burinia,  ethiop.). 

POLYZONIID^E 
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CLASS  CHILOPODA 

Body  long,  comparatively  or  very  narrow,  of  nearly  even  width  and 
dorsoventrally  depressed;  nineteen  or  more,  sometimes  many  more 
body  segments.  Fifteen  or  more  pairs  of  legs,  inserted  at  the  sides  of 
the  body  and  widely  separated  by  sternal  plates;  never  more  than  a 
single  pair  to  any  body  segment;  legs  six-  or  seven-jointed,  with  a 
single  apical  claw.  Head  bearing  a  pair  of  long,  many-jointed  antennae 
(14  joints  or  more);  eyes  composed  of  groups  of  ocelli,  sometimes 
massed  to  form  two  apparently  faceted  eyes.  Mandibles  and  two  pairs 
of  maxillae  present;  appendages  of  first  body  segment  greatly  enlarged, 
forming  a  pair  of  large  six-jointed  poison-fangs  (toxicognaths).  Last 
two  pairs  of  legs  often  greatly  modified  and  directed  backwards.  Res- 
piration through  spiracles,  the  latter  paired  and  located  on  the  pleura? 
or  unpaired  and  located  along  the  dorsal  line.  Genital  ducts  usually 
opening  on  the  penultimate  body  segment.  A  widespread,  moderately 
large  group,  of  active  carnivorous  habits.   Centipedes. 

The  system  adopted  here  follows  that  of  Attems  in  his  recent  ac- 
count of  "  The  Myriopoda  of  South  Africa.  " 

1.  Nineteen  body  segments  with  fifteen  pairs  of  legs;  not  more  than 

seven  segments  bearing  spiracles,  the  tracheae  not  anastomos- 
ing; newly  hatched  animals  with  seven  pairs  of  legs.    (Subclass 

ANAMORPHA) 2 

Twenty -five  or  more  body  segments  with  21  or  more  pairs  of  legs, 
sometimes  many  more;  nine  or  more  pairs  of  spiracles,  the 
trachea;  anastomosing;  newly  hatched  animals  with  the  full 
number  of  legs  present  in  the  adult.  (Subclass  EPIMORPHA).  6 

2.  Spiracles  unpaired,  seven  in  number;  placed  on  the  middle  dorsal 

line  near  the  posterior  border  of  the  tergites;  eyes  compound, 
with  faceted  surface;  tracheae  not  branched.  (Fig.  1116). 
(Order  SCUTIGEROMORPHA).  (Scutigera,  Thereuo- 
nema,  Parascutigera,  Thereuopoda,  mainly  tropical  or  sub- 
tropical)    SCUTIGERIDtf! 

Spiracles  paired,  placed  on  the  pleurae  between  the  tergites  and  the 
coxae;  eyes  not  compound;  single  ocelli  or  groups  of  ocelli 
or  eyes  absent;  tracheae  branched.  (Order  LITHOBIO- 
MORPHA)  3 

3.  Tergites  of  the  leg-bearing  segments  alternately  long  and  short, 

except  at  the  middle  of  the  body;  those  corresponding  to  legs 
2,  4,  6,  9,  11  and  13  (not  counting  the  jaws  as  legs)  much  smaller 
than  the  others.    (Suborder  LITHOBIOMORPHIDEA).  . .  .4 
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Tergites  of  the  leg-bearing  segments  not  noticeably  different  in 
size,  except  the  one  bearing  the  jaws,  which  is  shorter;  in  front  of 
segments  4,  6,  8,  9,  11  and  13  with  a  greatly  reduced,  inter- 
calary segment.  (Suborder  CRATEROSTIGMORPHIDEA) . 
(Craterostigmus,  austr.) CRATEROSTIGMIDJE 

4.  From  one  to  five  of  the  posterior  pairs  of  legs  with  coxal  glands 

opening  by  pores,  legs  usually  spinose;  ocelli,  when  present, 
placed  near  to  the  margin  of  the  head.   (Superfamily  LITHO- 

BIOIDEA) 5 

No  coxal  glands  opening  by  pores;  legs  without  spines;  ocelli 
widely  separated  from  the  margin  of  the  head.  (Superfamily 
CERMATOBIOIDEA).   (Cermatobius,  ind.). 

CERMATOBIIDJ3 

5.  Tibise  of  all  legs  without  a  spinose  projection  externally  at  tip. 

(Fig.  1117).  (Lithobus,  holarc,  ethiop.;  Monotarsdbius, 
Alokobius,  Polybothrus,  palsearc;  Garibius,  nearc;  Aus- 
tralobius,  palsearc,  indoaustr.;  Bothropolys,  holarc,  austro- 

mal.) ! LITHOBIID^ 

Tibise  of  legs  1 1-14  with  a  spinose,  tooth-like  projection  externally 
at  tip.  (Henicops,  austr.;  Paralamyctes,  Anopsobius,  neo- 
trop.,  ethiop.,  austr.;  Zygethobius,  Am.).  .  HENICOPIDiE 

6.  Antennse  with  17-20  or  more  joints;  four  ocelli  on  each  side,  or 

more;  21-23  leg  bearing  segments;  9,  10,  11  or  19  pairs  of  spir- 
acles.   (Order  SCOLOPENDROMORPHA) 7 

Antennse  14-jointed;  ocelli  absent;  31-170  leg-bearing  segments; 
all  leg-bearing  segments  except  the  first  and  last  with  a  pair  of 
spiracles.    (Order  GEOPHILOMORPHA) 8 

7.  Eyes  present,  very  rarely  (Mimops)  indicated  only  by  a  pale  spot; 

tarsi  two-jointed;  sternites  usually  with  a  pair  of  longitudinal 
grooves,  never  with  transverse  groove.  (Fig.  1115).  (Scolo- 
pendra,  Rhysidia,  tropicopol. ;  Cupipes,  palsearc,  ethiop.,  ind. ; 
Pseudocryptops,  ethiop.,  ind.;  Collaria,  palsearc,  neotrop.; 
Echmostigmus,  palsearc,  indoaust.).  SCOLOPENDRIDiE 
Eyes  absent;  tarsi  of  legs  1-19  almost  always  one-jointed;  sternites 
usually  with  a  single  median  groove,  never  with  a  pair  of  grooves, 
often  with  a  transverse  groove.  (Fig.  1118).  (Cryptops,  cos- 
mop.;  Otocryptops,  widespr.;  Trigonocryptops,  palsearc, 
ethiop., neotrop. ;  Scolopocryptops,  palsearc,  Am. ;  Newportia, 
neotrop.)   CRYPTOPID.® 

8.  Mandible  with  several  pectinate  lamellse  and  with  or  without  a 

dentate  lamella 9 
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Margin  of  mandible  simple,  beset  with  one  row  of  teeth;   man- 
dible with  or  without  a  dentate  lamella 11 


1116 


1115 


Figs.  1115-1121.    Chilopoda  and  Symphyla 

1115.  Scolopendra  (Newport)  Scolopendridae. 

1116.  Scutigera  (Howard)  Scutigeridse. 

1117.  Monotarsobius.  Lithobiidse. 

1118.  Cryptops,  last  leg  (Chamberlin)  Cryptopidse. 

1119.  Soniphilus,  labrum  (Chamberlin)  Soniphilidae. 

1120.  Suturodes,  labrum  (Chamberlin)  Geophilidae. 

1121.  Scutigerella,  leg  (Ewing)  Scutigerellidse. 


9.  Mandible  with  one  dentate  lamella  in  addition  to  the  pectinate 
lamella?;  labrum  consisting  of  one  piece;  antenna?  short,  thick 
at  base  and  gradually  tapering,  the  basal  joints  with  short  hairs, 
but  without  long  bristles.     (Himantarium,  palsearc,  ethiop.; 
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Mesocanthus,    palsearc,    ethiop.,    indomal.;    Haplophilus, 

Bothriogaster,   palaearc.)    HIMANTARIID.ffi 

Mandible  with  pectinate  lamellae,  but  without  any  dentate  lamella 
in  addition 10 

10.  Labrum  consisting  of  one  piece,  not  especially  broad;  coxae  of 

first  maxillae  completely  fused.  (Orya,  palaearc;  Orphnseus, 
tropicopol.;  Ctenorya,  ethiop.;  Parorya,  nearc).  .  .  ORYID.ZE 
Labrum  tripartite;  one  small  median  tooth  and  two  broad  lateral 
pieces  with  strong  edges  at  the  sides  of  the  cephalic  pleurae; 
coxae  of  first  maxillae  meeting  at  the  median  suture.  (Mecisto  - 
cephalus,  ethiop.,  indoaustr.;  Prolammonyx,  Dicellophilus, 
palaearc;  Arrup,  nearc;  Tygarrup,  neotrop.). 

MECISTOCEPHALID.E 

11.  Mandible  with  one  dentate  lamella;  labrum  consisting  of  one 

piece;  antennae  filiform  or  clavate.  (Schendyla,  holarc,  neo- 
trop., mal.;  Escaryus,  holarc;  Nannophilus,  ethiop.,  neo- 
trop.; Ballophilus,  ethiop.,  austromal.;  Schendylurus,  pal- 
aearc, ethiop.,  neotrop.) SCHENDYLID.ffi 

Mandible  without  a  dentate  lamella 12 

12.  Coxae  of  the  first  maxillae  fused,  each  bearing  a  median  process  and 

a  one-  or  two-jointed  apical  portion 13 

Coxae  of  the  first  maxillae  completely  separated,  bearing  a  conical 
second  joint;  claws  of  anterior  legs  with  a  strong  tooth.  (Neo- 
geophilus,  Evallogeophilus,  neotrop.).  NEOGEOPHILID.ffi 

13.  Labrum  consisting  of  a  single  piece;  antennae  generally  flattened 

at  the  base  and  tapering 14 

Labrum  consisting  of  three  parts,  rarely  more  or  less  fused  (Fig. 
1119),  the  median  piece  sometimes  partially  fused  with  the 
lateral  pieces;  coxae  of  the  last  legs  not  enlarged 15 

14.  Coxae  of  the  last  pair  of  legs  much  enlarged,  extending  forward 

at  the  sides  sometimes  to  the  antepenultimate  leg-bearing 
segment;  paratergites  (one  or  several  rows  of  small  plates  be- 
tween the  tergites  and  the  row  of  pleurites  that  bear  the  spir- 
acles) generally  present.  (Gonibregmatus,  austromal.;  Eu- 
cratonyx,  indoaustr.;  Himantosdma,  indomal.;  Macronico- 

philus,  neotrop.) GONIBREGMATID.ffi 

Coxae  of  the  last  pair  of  legs  not  enlarged,  not  extending  in  front 
of  the  last  leg-bearing  segment;  paratergites  absent.  (Sogona, 
Timpina,  nearc;  Garrina,  neotrop.)   SOGONIDiE 

15.  The  median  piece  of  the  labrum,  if  present,  not  fused  with  the 

lateral  pieces ;  in  the  middle  the  two  larger  and  ventrally  directed 
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teeth  lacking.  (Fig.  1120).  (Geophilus,  widespr. ;  Eurytion, 
ethiop.,  neotrop.,  austr.;  Scolioplanes,  holarc;  Polygonarea, 
austr.,  ethiop.;  Aphilodon,  ethiop.,  neotrop.;  Henia,  palsearc; 
Pachymerium,  holarc.,  neotrop.,  ethiop.)  .  .  GEOPHILIDiE 
The  median  piece  of  the  labrum  at  least  partly  fused  with  the  lat- 
eral ones;  two  larger  teeth  in  the  middle,  directed  more  or  less 
ventrally.   (Fig.  1119).   (Soniphilus,  Poaphilus,  nearc). 

SONIPHILIDJE 
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CLASS  SYMPHYLA 

Small,  delicate  elongate  species  with  thin  unpigmented  integument. 
Body  long,  composed  of  fifteen  to  twenty-two  similar  segments ;  twelve 
pairs  of  short,  five-jointed  legs.  Mouthparts  consisting  of  a  pair  of 
mandibles  and  two  pairs  of  maxillre.  Antennse  many-jointed,  the 
joints  short,  more  or  less  moniliform.  Cerci  stout,  lanceolate,  one- 
jointed  or  very  indistinctly  annulated.  Respiration  by  trachea?  open- 
ing by  a  single  pair  of  spiracles  on  the  head. 

1.   Fifteen  tergites;  first  pair  of  legs  much  smaller  than  the  others.  . 2 

Twenty-two  tergites;  first  pair  of  legs  almost  as  large  as  the 

others.  (Geophilella) GEOPHILELLID^I 
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2.  An  intercalated  segment  without  legs  present  behind  the  fourth, 
sixth  and  eighth  segments  only;  posterior  margin  of  tergites 
rounded,  the  corners  rarely  angulate;  first  pair  of  legs  fully 
half  as  long  as  the  others.    (Figs.  11,  1121).     (Scutigerella, 

Hanseniella,  Tasmaniella) SCUTIGERELLIDiE 

An  intercalated  legless  segment  present  behind  segments  four, 
six,  eight,  ten  and  twelve ;  posterior  margin  of  tergites  angulate 
laterally;  first  pair  of  legs  usually  imperfect  and  less  than  half 
as  long  as  the  others.  (Scolopendrella,  Scolopendropsis, 
Symphylella) SCOLOPENDRELLID-ffi 

LITERATURE  ON  SYMPHYLA 
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GLOSSARY  OP  SPECIAL  TERMS.1 

This  glossary  is  intended  to  include  only  such  terms  as  are  not  easily 
understood  from  the  figures  referred  to  in  the  keys,  and  other  words 
only  when  their  meaning  in  the  keys  might  not  be  readily  ascertained 
from  an  ordinary  English  dictionary. 

Abdomen,  the  hindermost  of  the  three  main  body  divisions. 

Acrostichal  bristles,  one  two  or  several  longitudinal  rows  of  minute 
bristles  along  the  center  of  the  mesonotum  of  some  flies  (cf.  dorso- 
central  bristles). 

Aculea  (,-eae),  one  of  the  numerous  minute  spines  on  the  wing  mem- 
brane of  certain  Lepidoptera. 

Aculeate,  (a)  furnished  with  a  sting;  (b)  beset  with  aculese. 

Adventitious,  not  regular;  accidental  or  additional. 

.ffidseagus,  the  male  intromittent  organ. 

Alula  (-lse),  a  small  lobe,  borne  at  the  base  of  the  wing  (Diptera). 

Amphipneustic,  having  the  first  and  last  pairs  of  spiracles  open  and 
functioning. 

Anal,  pertaining  to  the  last  abdominal  segment  or  to  the  hind  basal 
angle  of  the  wing. 

Anal  lobe,  the  rounded  posterior  part  of  the  wing  which  includes  the 
anal  veins. 

Anal  veins,  in  the  typical  wing  the  three  most  posterior  main  veins. 

Annulated,  incompletely  divided  into  ring-like  joints. 

Annulus  (-li),  a  ring  or  band. 

Antecoxal  sclerite,  a  part  of  the  metasternum  in  front  of  the  hind 
coxae  (Coleoptera). 

Antenna  (-nae),  a  pair  of  jointed  sensory  appendages  of  the  head 
above  the  mouthparts. 

Adfrontal  plates,  a  pair  of  long  oblique  sclerites  on  the  front  of  the 
head  extending  upwards  from  the  base  of  the  antennae  and  meet- 
ing medially  above  (larvae  of  Lepidoptera). 

Antenodal  crossveins,  crossveins  along  the  costal  border  between 
the  base  and  the  nodus  (Odonata). 

Apneustic,  having  all  the  spiracles  closed  and  not  functioning. 

Appendiculate  cell,  a  small  indistinct  cell  just  beyond  the  apex  of 
the  marginal  cell  (Hymenoptera) . 

1  Where  the  plural  form  is  unusual  the  differing  termination  is  given  in   parentheses  added  to 
the  last  common  letter  of  the  root. 
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Apterous,  wingless. 
Arcuate,  arched  like  a  bow. 

Ar cuius,  a  basal  crossvein  between  the  radius  and  cubitus  (Odonata). 
Areola  (-lse),  areole,  a  small  closed  cell  in  the  forewing,  enclosed  by- 
radial  veins  (Lepidoptera). 
Arista,  a  bristle-like  process  at  or  near  the  end  of  the  antennse  (Dip- 

tera) . 
Arolium  (-ia) ,  a  terminal  pad  of  the  foot  between  the  claws. 
Atrium  (-ia),  a  cavity  or  enlarged  entrance. 
Attenuated,  gradually  tapering. 

Auxiliary  vein,  the  subcostal  vein  of  Diptera,  anterior  to  the  radius. 
Axilla  (-lse),  a  triangular  sclerite  on  each  side  of  the  scutellum  (Hy- 

menoptera). 
Basal  cells,  the  two  cells  proximal  to  the  anterior  crossvein  and  the 

discal  cell  (Diptera). 
Bind,  split  into  two  parts. 
Bilobed,  divided  into  two  lobes. 
Calamistrum,  one  or  two  rows  of  curved  spines  on  the  upper  margin 

of  the  metatarsus  of  the  hind  legs  (Araneida). 
Calypteres,  small  membranous  disks  under  the  base  of  the  wings 

(Diptera). 
Camerostome,  the  opening  through  which  the  beak  is  extended  in 

certain  Acarina. 
Campodeiform,  having  the  form  of  Campodea  (Thrysanura),  said 

of  certain  active  carnivorous  larvae. 
Capitate,  with  a  distinct  knob  at  the  tip. 
Carapace,  the  more  or  less  fused  dorsal  sclerites  of  the  cephalothorax 

(Arachnida).   Also  any  fused  series  of  sclerites  covering  a  part  of 

the  body. 
Carinate,  ridged,  or  furnished  with  a  raised  line  or  keel. 
Caruncle,  a  fleshy  papillate  or  sucker-like  appendage  at  the  tip  of 

the  tarsus  in  certain  Acarina. 
Caudal  filaments  or  setae,  thread-like  processes  terminating  the 

abdomen. 
Cell,  a  space  in  the  wing  bounded  by  veins. 
Cephalothorax,  the  combined  head  and  thorax  in  Arachnida. 
Cerci,  a  pair  of  appendages  near  the  end  of  the  abdomen. 
Chaetosema,  a  series  of  short  bristles  on  the  head  of  certain  Lepidop- 
tera. 
Cheek,  the  lateral  part  of  the  head  between  the  eyes  and  the  mouth. 
Chelate,  pincers-shaped,  having  two  opposable  claws. 
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Chelicerse,  the  first  or  most  anterior  pair  of  appendages  in  the  Arach- 

nida. 
Chitin,  the  horn-like  material  forming  the  hard  parts  of  the  body  wall. 
Clavate,  clubbed  or  enlarged  at  the  tip. 

Clavus,  an  oblong  basal  part  along  the  inner  edge  of  the  fore  wings 
(Heteroptera,  Homoptera). 

Clypeus,  the  sclerite  bearing  the  labrum  (Hymenoptera) ;  a  horseshoe- 
shaped  sclerite  under  the  margin  of  the  mouth  (Diptera). 

Coarctate,  with  narrowed  base  and  enlarged  tip. 

Coarctate  pupa,  a  type  of  pupa  in  certain  Diptera,  enclosed  in  a 
hardened  shell  formed  from  the  last  larval  moult-skin. 

Colulus,  a  slender  or  pointed  organ  lying  in  front  of  the  spinnerets 
( Araneida) . 

Compressed,  flattened  from  side  to  side,  as  distinguished  from  de- 
pressed. 

Connate,  immovably  united,  fused. 

Constricted,  narrowed  in  part. 

Corium,  an  elongate  middle  part  of  the  fore  wing  (Hemiptera). 

Corneous,  horn-like  in  texture. 

Cornicle,  one  of  certain  paired  dorsal  tubular  processes  on  the  pos- 
terior part  of  the  abdomen  of  aphids. 

Costa,  the  front  margin  of  the  wing,  considered  as  the  first  vein. 

Costal  area,  the  part  of  the  wing  immediately  behind  the  front  mar- 
gin. 

Costal  cell,  the  space  of  the  wing  between  the  costa  and  the  subcostal 
vein;  formerly  sometimes  termed  subcostal. 

Coxa  (-xse),  the  basal  joint  of  the  legs,  sometimes  quite  fused  with  the 
body. 

Cribellum,  a  sieve-like  spinning  organ  lying  in  front  of  the  spinnerets 
(Araneida). 

Crochets,  a  series  of  spines  on  the  prolegs  of  the  larvae  of  Lepidoptera. 

Crossvein,  any  transverse  vein  connecting  adjacent  longitudinal  veins. 

Ctenidium  (-ia) ,  a  comb-like  row  of  bristles. 

Cubitus,  the  fifth  of  the  main  veins  of  the  typical  wing. 

Cursorial,  fitted  for  running. 

Declivity,  the  abruptly  bent  apex  of  the  elytra  (Coleoptera). 

Decumbent,  bending  downward. 

Denticulate,  with  minute  tooth -like  projections. 

Dichoptic,  eyes  not  touching  above  (Diptera). 

Digitate,  with  finger-like  processes. 

Direct  eyes,  the  anterior  median  pair  of  eyes  in  spiders. 
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Diurnal  eyes,  in  spiders,  eyes  that  are  dark  colored. 

Dorsal,  pertaining  to  the  upper  surface  or  back  of  the  body. 

Dorsocentral  bristles,  several  longitudinal  rows  of  bristles  near  the 
middle  of  the  mesonotum,  lateral  to  the  smaller  acrostichals 
(Diptera). 

Ectoparasite,  a  parasite  which  lives  on  the  exterior  of  animals. 

Elytron  (-ra) ,  the  horny  fore  wings,  or  wing  covers,  of  beetles. 

Empddium  (-ia),  a  single  middle  pad  or  bristle  between  the  tarsal 
claws)  (Diptera). 

Epimeron  (-ra) ,  the  posterior  portion  of  the  pleura  of  a  thoracic  seg- 
ment (Insecta).  The  sclerite  to  which  the  basal  segment  of  the 
leg  is  attached  (Arachnida,  Diplopoda). 

Epiphysis  (-ses) ,  a  lappet-like  process. 

Epipleura  (-rse) ,  the  infolded  edge  of  the  elytra  (Coleoptera) . 

Episternum,  the  anterior  portion  of  the  pleura  of  a  thoracic  segment. 

Epistome,  the  part  of  the  face  just  above  the  mouth. 

Epizoic,  living  as  external  parasites  of  animals. 

Erucif  orm,  having  the  body  shaped  like  a  caterpillar. 

Exuviae,  the  molt,  or  cast  skin  of  an  insect.  Recently  used  as  exuvia, 
exuviae  to  differentiate  the  molts  of  a  single  from  those  of  several 
instars,  as  in  Coccoidea. 

Eye-cap,  a  group  of  modified  scales  overhanging  the  eye  (Lepidop- 
tera) . 

Face,  the  front  of  the  head,  between  the  clypeus  and  antennas. 

Facial  plate,  the  central  part  of  the  face  (Diptera). 

Fastigium,  the  upper  edge  or  median  ridge  of  the  vertex  (Orthoptera) . 

Femur  (-emora),  the  thigh  or  third  division  of  the  legs. 

Filiform,  hair-like,  or  filamentous,  longer  than  setaceous. 

Flabellate,  with  fan-like  processes  or  projections. 

Flabellum  (-la) ,  a  leaf-like  or  fan-like  process. 

Flagellum,  the  distal  part  of  the  antenna  when  lash-like. 

Fontanel,  a  small,  depressed,  pale  spot  on  the  front  of  the  head  be- 
tween the  eyes  (Isoptera). 

Foramen  (-amina) ,  a  small  opening,  orifice  or  puncture. 

Forcipate,  bearing  pincers,  or  pincers-shaped. 

Frenulum,  a  strong  spine  or  spines  at  the  front  basal  angle  of  the 
hind  wings  (Lepidoptera). 

Front,  the  forehead,  between  the  antennas,  eyes  and  ocelli. 

Frontalia,  the  central  strip  of  the  front  (Diptera). 

Frontal  lunule,  a  small  crescent-shaped  space  just  above  the  an- 
tennae (Diptera) 
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Fronto-orbital  bristles,  several  bristles  along  the  front  next  to  the 
eyes  (Diptera). 

Fundatrix,  a  stem-mother  or  female  of  the  first  generation  which 
founds  a  new  colony  (Aphidoidea). 

Furcula,  the  forked  springing  appendage  below  the  end  of  the  abdo- 
men (Collembola). 

Gaster,  the  rounded  part  of  the  abdomen  behind  the  basal  node  or 
nodes  in  ants  (Hymenoptera). 

Gena  (-nse) ,  the  cheek. 

Geniculate,  abruptly  bent,  elbowed. 

Genitalia,  the  external  sexual  organs. 

Gibbous,  puffed  out;  hunch-backed. 

Glabrous,  bald,  smooth,  free  of  hairs. 

Gnathochilarium,  a  plate-like  structure  formed  by  the  mouthparts, 
exclusive  of  the  mandibles  (Diplopoda) . 

Gonopod,  a  modified  leg,  serving  as  a  copulatory  appendage,  on  the 
seventh  or  adjacent  body  segments  (Diplopoda). 

Gonapophysis  (-ses) ,  each  of  the  short  conical  paired  egg-laying  proc- 
esses terminating  the  abdomen;  also  applied  to  certain  paired 
genital  appendages  in  the  male. 

Graduated  crossveins,  an  oblique  row  of  crossveins  forming  steps 
across  the  wing  (Neuroptera) . 

Gravid,  filled  with  eggs. 

Gula,  the  median  underpart  of  the  head  lying  between  the  mouth  and 
posterior  foramen. 

Gular  suture,  a  longitudinal  impressed  line  on  each  side  of  the  gula 
or  middle  piece  of  the  throat. 

Halter,  a  small  knobbed  appendage  on  each  side  of  the  thorax  replac- 
ing the  hind  wings  (Diptera). 

Hamus,  a  distinct  abrupt  spur-like  vein  in  the  hind  wings  of  some 
Heteroptera. 

Haustellate,  formed  for  sucking,  the  mandibles  not  fitted  for 
chewing. 

Hemelytron  (-ra),  the  heavily  chitinized  fore  wing  of  Hemiptera. 

Heterogeneous,  of  more  than  one  type,  as  the  eyes  of  certain  spiders. 

Heteromerous,  differing  in  the  number  of  joints  in  the  three  pairs  of 
tarsi  (e.g.  5,  5,  4),  or  in  the  structure  of  other  repetitive  parts. 

Holoptic,  having  the  eyes  meeting  above  the  antennae  (Diptera). 

Homonomous,  similar  in  form,  function  or  development. 

Humeral  angle,  the  basal  front  corner  of  the  wing. 

Hyaline,  more  or  less  transparent. 


610  bulletin:  museum  of  comparative  zoology 

Hypermetamorphosis,  development  in  which  two  or  more  different 

types  of  larvse  follow  one  another  in  succeeding  stages  of  growth. 
Hypopleural  bristles,  a  more  or  less  vertical  row  of  bristles  above 

each  hind  coxa  (Diptera). 
Hypopygium,  the  last  ventral  plate;  or  the  inflexed  genitalia. 
Hypostigmatic  cell,  a  specialized  cell  located  beneath  the  stigma  of 

the  wing  of  some  Neuroptera. 
Imago,  the  final,  adult,  or  reproductive  stage  of  an  insect. 
Ingluvial,  pertaining  to  the  crop. 
Inclinate,  bent  or  directed  toward  the  median  line. 
Inquiline,  an  animal  that  occurs  regularly  in  the  nest  or  habitation  of 

some  other  species 
Instar,  any  of  the  successive  stages  during  metamorphosis,  marked  off 

by  moltings. 
Inter  frontalia,  the  central  portion  of  the  front  of  some  flies  when 

differentiated  from  the  orbits. 
Interfrontal  bristles,  minute  bristles  on  the  central  part  of  the 

front  (Diptera). 
Interstitial,  occurring  between  two  segments,  e.g.  the  trochanter, 

linking  the  coxa  and  femur;  or  coincident,  as  the  ends  of  two 

veins. 
Intra-alar  bristles,  several  bristles  above  the  root  of  the  wing  lateral 

to  the  dorsocentrals  (Diptera). 
Jugum,  a  lobe-like  process  at  the  base  of  the  fore  wings  overlapping 

the  hind  wings  (Lepidoptera) . 
Labellum  (-la),  the  expanded  tip  of  the  proboscis  (Diptera). 
Labial  palpus  (-pi),  a  jointed  sensory  appendage  at  each  side  of  the 

labium. 
Labium,  the  lower  lip. 

Labrum,  the  upper  lip,  lying  just  below  the  clypeus. 
Lamella  (-lee),  a  leaf-like  plate. 
Lamellate,  bearing  or  composed  of  lamella?. 
Laminate,  composed  of  leaf-like  plates. 
Lanceolate,  tapering  at  each  end,  spear-shaped. 
Larva  (-vse) ,  the  growing  stages  of  an  insect  having  a  complete  meta- 
morphosis,  after   hatching  from  the  egg  and  before  the  pupal 

period. 
Lateral,  at,  toward,  or  pertaining  to  the  sides  of  the  body. 
Ligula,  the  central  part  of  the  labium,  borne  by  the  mentum  (Coleop- 

tera). 
Lora  (-rse),  the  cheek  (Homoptera). 
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Lung-book;  lung  sac,  a  respiratory  sac,  opening  by  a  slit-shaped 
aperture  on  the  ventral  surface  of  the  abdomen  in  certain  Arach- 
nida. 

Lunule,  a  small  crescent-shaped  piece  just  above  the  antennae  (Dip- 
tera). 

Macrotrichia,  the  larger  hairs  on  the  surface  of  the  wings. 

Mandibulate,  with  jaws  fitted  for  chewing. 

Marginal  cell,  one  or  more  cells  near  the  anterior  margin  of  the  wing, 
below  the  stigma  (Hymenoptera). 

Mask,  the  extensile  labium  of  the  nymphs  of  Odonata  which  forms  an 
organ  for  grasping  the  prey. 

Maxilla  (-1») ,  the  second  pair  of  appendages  belonging  to  the  mouth, 
behind  the  mandibles  or  jaws. 

Maxillary  palpus,  a  finger-like  jointed  sensory  appendage  on  each 
maxilla. 

Media,  the  fourth  of  the  principal  veins  of  the  typical  wing. 

Medial,  pertaining  to  the  media. 

Median,  lying  along  the  middle  line  of  the  body. 

Mentum,  the  part  of  the  labium  bearing  the  movable  parts. 

Mesad,  lying  toward  the  median  line. 

Mesepisternum  (-na),  the  anterior  of  the  oblique  side  pieces  of  the 
mesothorax. 

Mesondtum,  the  back  or  upper  side  of  the  mesothorax. 

Mesopleura  (-rse),  the  space  between  the  root  of  the  wings  and  the 
middle  coxte,  consisting  of  episternum  and  epimeron  (Diptera). 

Mesosternum,  the  middle  part  of  the  underside  of  the  mesothorax. 

Mesothorax,  the  middle  of  the  thoracic  divisions,  bearing  the  second 
legs  and  the  fore  wings. 

Metamorphosis  (-ses),  the  series  of  marked  external  changes  through 
which  an  insect  passes  during  its  development,  e.g.  egg,  larva, 
pupa,  adult.  Direct  development  entails  no  such  changes.  In- 
complete metamorphosis  lacks  the  pupal  stage.  Complete  meta- 
morphosis includes  a  pupal  stage.  See  also  hypermetamorphosis. 

Metapneustic,  having  only  the  posterior  pair  of  spiracles  open  and 
functioning. 

Metasternum,  the  middle  piece  of  the  under  side  of  the  metathorax. 

Metatarsus  (-si),  the  first  joint  of  any  tarsus,  next  to  the  tibia,  also 
called  basitarsus. 

Metathorax,  the  third  division  of  the  thorax,  bearing  the  hind  legs 
and  the  hind  wings. 

Micropterous,  with  small  or  vestigial  wings. 
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Microtrichia,  the  smaller  abundant  hairs  that  clothe  the  surface  of 

the  wings  in  some  insects. 
Molt,  to  cut  off  or  shed  the  skin. 
Moniliform,  resembling  a  string  of  beads. 
Naiad,  the  nymph  of  aquatic  insects. 

Nasus,  the  drawn-out  forward  part  of  the  head  of  crane-flies. 
Nasute,  a  form  of  worker  termite  in  which  the  head  bears  a  snout-like 

projection  in  front. 
Neuration,  the  arrangement  of  the  veins  of  the  wings,  the  venation. 
Nocturnal  eyes,  in  spiders,  eyes  of  a  pearly  white  color. 
Node,  a  swelling  or  knot-like  knob. 
Nodus,  a  stout  crossvein  at  or  before  the  middle  of  the  costal  border 

of  the  wing  (Odonata). 
Notauli,  a  pair  of  longitudinal  furrows  on  the  mesonotum  of  certain 

Hymenoptera,  lying  nearer  to  the  median  line  than  the  parapsidal 

furrows  when  both  pairs  of  furrows  are  present. 
Ndtum,  the  dorsal  surface  of  the  body,  particularly  of  the  thorax. 
Nymph,  the  larval  or  growing  stage  of  those  insects  that  have  no  pupal 

period. 
Ocellus  (-li),  the  simple  eyes,  usually  three  in  number,  on  the  upper 

part  of  the  head;  also  the  simple  eyes  of  insect  larvse  and  of  some 

other  arthropods. 
Occiput,  the  back  part  of  the  head. 
Onychium  (-ia),  a  pad  between  the  tarsal  claws. 
Orbit,  the  part  of  the  head  immediately  surrounding  the  eyes. 
Ostioles,  the  paired  lateral  openings  of  the  heart. 
Ovipositor,  the  egg-laying  apparatus. 
Palpus  (-pi),  one  or  two  pairs  of  jointed  sensitive,  finger-like  processes 

borne  by  the  mouth.    See  maxillary  palpus  and  labial  palpus. 
Parafacials,  the  sides  of  the  face  of  some  flies,  when  differentiated 

from  the  sunken  central  portion  and  the  orbits. 
Parapsidal  furrow,  a  longitudinal  groove  between  the  median  line 

and  each  side  of  the  mesonotum,  lying  near  to  the  lateral  margin 

(Hymenoptera).  See  notauli. 
Parasite,  an  animal  that  feeds  on  or  in  some  other  living  animal. 
Paronychium  (-ia),  a  bristle-like  appendage  of  the  claws. 
Pectinate,  with  branches  like  a  comb. 
Pendulous,  hanging  from  one  end. 
Pedipalpi,  pedipalps,  the  second  of  the  paired  appendages  of  Arach- 

nida. 
Peripneustic,  having  a  series  of  functional  spiracles  along  each  side 

of  the  body. 
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Peritreme,  a  chitinous  plate  surrounding  the  spiracle  in  certain  mites. 

Petiolate,  attached  by  a  stalk  or  stem. 

Phytophagous,  feeding  on  plants. 

Plantula  (-las),  a  pad-like  sole  on  the  underside  of  the  tarsi  of  certain 
insects. 

Pleurite,  one  of  the  side  pieces  of  the  body. 

Plumose,  feathery. 

Posterior  callosity,  a  swelling  between  the  root  of  the  wings  and  the 
scutellum  (Diptera). 

Posterior  cells,  a  variable  number  of  cells  extending  to  the  hind  mar- 
gin of  the  wings,  the  first  bounded  inwardly  by  the  anterior  cross- 
vein  (Diptera). 

Posthumeral  bristle,  one  or  more  bristles  just  behind  the  shoulder- 
swelling  (Diptera). 

Postnodal  crossveins,  a  series  of  short  transverse  veins  next  to  the 
costal  margin  of  the  wing,  beyond  the  nodus  (Odonata). 

Postscutellum,  a  small  transverse  piece  of  the  thorax  immediately 
behind  the  scutellum. 

Postvertical  bristles,  a  pair  of  minute  bristles  behind  the  ocelli 
(Diptera). 

Preapical  bristle,  a  bristle  on  the  outside  of  the  tibia?  just  before  the 
apex  (Diptera). 

Prebasilare,  a  sclerite  on  the  underside  of  the  head,  sometimes  divided 
medially,  lying  behind  the  men  turn  (Diplopoda). 

Predatory,  capturing  living  prey. 

Prefurca,  the  petiole  of  the  second  and  third  veins  (R4  and  R5)  of 
Diptera. 

Presutural  bristle,  one  or  more  dorsocentral  bristles  just  in  front  of 
the  transverse  suture  (Diptera). 

Proboscis,  the  extended  trunk-like  or  beak-like  mouthparts. 

Proclinate,  inclined  forward. 

Proepimeron  (-ra),  that  part  at  the  rear  of  the  side  of  the  prothorax 
next  the  coxa?. 

Prognathous,  having  the  mouthparts  projecting  forwards. 

Prolegs,  the  fleshy  abdominal  legs  of  certain  insect  larva?. 

Promentum,  a  median  sclerite  in  the  gnathochilarium,  lying  in  front 
of  the  men  turn  or  stipites  (Diplopoda). 

Pronotum,  the  back  or  upper  side  of  the  prothorax. 

Propleura  (-rse),  the  side  portion  of  the  prothorax. 

Propneustic,  having  only  the  anterior  pair  of  spiracles  open  and 
functioning. 
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Propddeum,  the  large  apical  portion  of  the  thorax,  behind  the  wings 

and  scutellum  (Hymenoptera). 
Prosdma,  an  anterior  clearly  separated  section  of  the  cephalothorax 

in  certain  Phalangida. 
Prosternum,  the  middle  of  the  underside  of  the  prothorax. 
Prothoracic  bristle,  a  bristle  above  each  of  the  front  coxae  (Diptera). 
Prothorax,  the  first  division  of  the  thorax,  bearing  the  front  legs. 
Pruinose,  coated  with  a  hoary  dust. 
Pseudopod,  an  outgrowth  or  projection  of  the  body  of  certain  larvae, 

assisting  in  locomotion. 
Pteropleural  bristles,  bristles  located  on  the  sides  of  the  body  just 

beneath  the  root  of  the  wings  (Diptera). 
Ptilinum,  a  temporary  bladder-like  structure  above  the  antennae  of 

certain  Diptera. 
Pulvillus  (-li),  a  pad  beneath  each  tarsal  claw. 
Pupa  (-pse) ,  the  resting  stage  of  insects  with  complete  metamorphosis, 

following  the  larva  and  preceding  the  adult. 
Puparium,  the  oval,  hardened  covering  of  the  pupa  of  the  higher  Dip- 
tera and  some  scale  insects,  formed  of  the  larval  or  nymphal  skin. 
Pupiparous,  giving  birth  to  full-grown  larvae  that  are  ready  to  pupate. 
Pygidium,  the  last  dorsal  segment. 
Radial,  of  or  pertaining  to  the  radius. 
Radial  cell,  any  cell  in  the  wing  bordered  in  front  by  a  branch  of  the 

radius. 
Radial  sector,  the  posterior  of  the  two  main  divisions  of  the  radius. 
Radius,  the  third  of  the  principal  veins  of  the  typical  wing. 
Raptorial,  fitted  for  grasping  prey. 
Rastellum,  a  structure  on  the  chelicerae  of  certain  spiders  bearing 

numerous  tooth-like  projections. 
Reclinate,  pointing  backward. 
Recurrent  nervure,  one  or  two  transverse  veins  arising  from  the 

lower  side  of  the  submarginal  cells  (Hymenoptera). 
Reniform,  kidney-shaped. 
Reticulate,  meshed,  like  net  work. 
Rostrum,  a  beak  or  snout. 
Scape,  the  basal  joint  or  joints  of  the  antennae. 
Sclerite,  any  piece  of  the  body  wall  bounded  by  sutures. 
Scopa,  a  brush  on  the  underside  of  the  abd  omen,  for  collecting  pollen 

(Hymenoptera) . 
Scopula,  a  brush  of  hairs  or  bristles  (Araneida). 
Scrobe,  a  groove  or  furrow,  especially  one  on  the  mandible  or  one 

which  receives  the  antenna. 
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Scutellum,  a  somewhat  triangular  or  crescentic  sclerite  just  behind 

the  mesonotum. 
Serrate,  toothed  along  the  edge,  like  a  saw. 
Sessile,  (a)  broadly  attached;  (b),  incapable  of  movement  from  place 

to  place. 
Seta  (-tse) ,  a  bristle  or  filament. 
Setaceous,  bristle-like,  slender. 
Shagreened,  having  a  finely  roughened  surface. 
Sinuous,  S-shaped,  winding  back  and  forth. 
Small-crossvein,  a  short  cross  vein  extending  from  the  base  of  the 

discal  cell  to  the  fifth  posterior  cell  between  M  and  Cu  (Diptera). 
Spatulate,  broad  at  tip,  narrowed  at  base. 
Spinulated,  furnished  with  very  small  spines. 

Spiracles,  breathing  pores  or  external  openings  of  the  tracheal  system. 
Spurs,  movable  spines,  usually  two,  at  the  end  of  the  tibiae. 
Spurious  vein,  an  adventitious  longitudinal  vein  crossing  the  an- 
terior (r-m)  crossvein  (Diptera). 
Squamopygidium,  a  plate  formed  by  the  fusion  of  several  apical 

abdominal  segments  (Dermaptera). 
Sternauli,  a  pair  of  lateral  furrows  on  the  mesothorax  below  the  base 

of  the  wings  (Hy menoptera) . 
Sternite,  the  ventral  piece  of  each  abdominal  segment. 
Sternopleural  bristles,  the  bristles  on  the  triangular  pleural  sclerite 

between  the  front  and  middle  coxae  (Diptera). 
Stigma,  a  thickening  on  the  costal  border  of  the  wings  near  the  apex. 
Stipites  (sing,  stipes),  a  pair  of  sclerites  lying  at  each  side  of  the 

gnathochilarium  (Diplopoda) . 
Stridulation,  a  chirping  or  creaking  noise. 
Style,  (a)  a  bristle-like  process  terminating  the  antennae,  thicker  than 

the  arista  (Diptera) ;  (b)  short  slender  appendages  on  the  under- 
side of  the  abdomen  (Thysanura). 
Styliform,  drawn  out  as  a  slender  stiff  process. 
Subantennal  groove,  a  groove  or  grooves  in  the  middle  of  the  face 

(Diptera). 
Subcosta,  the  second  of  the  principal  veins  of  the  typical  wing. 
Submarginal  cell,  one  or  more  cells  lying  behind  the  marginal  cells, 

usually  forming  a  second  row  below  the  anterior  margin  apically 

(Hy  menoptera) . 
Submedian  cell,  a  long  basal  cell  near  the  middle  of  the  wing  (Hy- 

menoptera). 
Submentum,  the  basal  part  of  the  men  turn. 
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Sulcate,  grooved  or  furrowed. 

Supraanal  plate,  a  dorsal  sclerite  terminating  the  abdomen. 

Suture,  a  line  separating  the  parts  of  the  body  wall. 

Tarsus  (-si),  the  foot,  the  jointed  portion  of  the  legs  beyond  the  tibia. 

Tegmen  (-mina),  the  toughened  fore  wings  of  grasshoppers,  etc. 

Tegula  (-lse),  a  small  convex  plate  over  the  root  of  the  fore  wings 

(Hy  menoptera) . 
Telepod,  a  modified  leg,  serving  as  a  copulatory  appendage,  on  one  of 

the  posterior  body  segments  of  male  Diplopoda. 
Telson,  the  last  abdominal  segment. 
Tentorial  rods,  several  diverging  chitinous  rods  within  the  posterior 

part  of  the  head  of  certain  dipterous  larvae 
Tergite,  the  dorsal  piece  of  an  abdominal  segment. 
Termen,  the  outer,  or  distal  margin  of  the  wing. 
Theca,  a  sheath  or  sac-like  covering. 
Thorax,  the  second  of  the  main  divisions  of  the  insect  bod}',  between 

the  head  and  the  abdomen,  bearing  the  legs  and  wings. 
Tibia  (-ise) ,  the  shin-joint  of  the  legs,  between  the  femur  and  the  tarsus. 
Triangle,  a  small  triangular  cell  near  the  base  of  the  wing  (Odonata). 
Trichobothria,  minute  sensory  hairs  on  the  tarsal  joints  of  the  legs 

of  certain  spiders. 
Triungulin,  the  active  first-stage  larva  of  the  Strepsiptera  and  certain 

hypermetamorphic  beetles. 
Trochanter,  the  small  second  joint  of  the  legs  between  the  coxa  and 

the  femur. 
Trochantin,  a  small  piece  between  the  sternum  and  the  front  coxa 

(Coleoptera). 
Truncate,  ending  squarely  with  sharply  cut-off  edge. 
Tympanal  hoods,  tympanal  bullae,  a  pair  of  tubercles  or  swellings 

at  the  base  of  the  abdomen  in  certain  Lepidoptera. 
Venation,  the  course  of  the  veins  or  rod-like  thickenings  of  the  wings. 
Ventral,  pertaining  to  the  underside  of  the  body. 
Ventral  membrane,  the  skin-like  tissue  connecting  the  tergites  and 

the  sternites  (Diptera). 
Ventral  segments,  the  sternites  of  the  abdomen. 
Verrucose,  covered  with  minute  warts  or  tubercles. 
Vertex,  the  crown  of  the  head. 
Verticillate,  provided  with  whorls  of  fine  hairs. 
Vestigial,  small,  degenerate,  not  functional. 
Vibrissa  (-sae),  a  bristle  or  bristles  on  each  side  of  the  mouth-opening 

in  front  (Diptera). 
Viviparous,  bringing  forth  living  young,  not  laying  eggs. 
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Illustrations  are  indicated  by  page  numbers  in  bold  face  type. 


Ababa,  435 
Abavus,  286 
Abedus,  154 
Abisara,  239 
Ablabesmyia,  282 
Ablerus,  486 
Abraeina:,  423 
Abraxas,  209 
Abrosoma,  63 
Acalypta,  142 
Acalyptrata;,  312,  321 
Acanalonia,  118,  120 
Acanaloniidae,  120 
Acanthaspis,  147 
Acanthedra,  231 
Acantheis,  563 
Acanthiidse,  143,  146 
Acanthocera,  287 
Acanthoceridse,  451 
Acanthocerus,  451 
Acanthochermes,  127 
Acanthocnema,  319 
Acanthocneminae,  299 
Acanthocolonia,  63 
Acanthocoris,  148 
Acanthoctenidae,  561 
Acanthoctenus,  561 
Acanthomera,  286 
Acanthomeridae,  286 
Acanthophorus,  440 
Acanthophrynus,  542 
Acanthoplus,  53 
Acanthops,  87 
Acanthopsylla,  406 
Acanthothrips,  76 
Acarida,  565 
Acaridae,  574 
Acarina,  565 
Acaroidea,  572 
Acartophthalminae,  334 
Acartophthalmus,   334, 

335,  341 
Acarus,  573,  574 
Acattyma,  556 
Acelyphus,  326 
Acentropus,  214 
Aceratogallia,  112 
Acercus,  572 
Acerentomidae,  40 
Acerentomon,  40,  41 
Acerentulus,  40,  44 
Acheles,  576 


Acherontia,  208,  528 
Acheta,  54 
Achetidae,  54 
Achetinae,  54 
Achias,  331 
Achilidse,  119 
Achilixia,  119 
Achilixiidae,  119 
Achilus,  119 
Achlaena,  87 
Achlyodes,  235 
Achlyodidae,  236 
Achoreutes,  46 
Achrochordum,  591 
Achroia,  215 
Acicephala,  319 
Acidalia,  210 
Acidaliidae,  210 
Acidia,  341 
Acilius,  411 
Acinipe,  57 
Aciura,  341 
Aclista,  495 
Acmaeodera,  419 
Acmaeops,  441 
Acmonotus,  187 
Acnemia,  278 
Acneus,  416 
Acoloithus,  204 
Acoma,  451 
Acontista,  86 
Acontistinae,  86 
Acontistoptera,  350,  351 
Acordulecera,  474,  513 
Acraea,  238 
Acraeidse,  238 
Acraga,  206 
Acragidae,  206 
Acreioptera,  427 
Acrida,  55 
Acrididac,  56 
Acridiidae,  56 
Acridiinae,"57 
Acridinae,  56 
Acridoxena,  51 
Acridodea,  49 
Acritus,  436 
Acrobasis,  215 
Acroberotha,  186 
Acrocera,  291,  292 
Acroceratidae,  292,  375 
Acroceratinae,  292 


Acrocercops,  232 
Acroceridae,  362 
Acrodesmia,  285 
Acrolepia,  221 
Acrolepiidae,  221 
Acrolophidse,  224,  245 
Acrolophus,  224,  244 
Acromantinae,  91 
Acromantis,  91 
Acrometopia,  329 
Acronycta,  218 
Acrophylla,  64 
Acrophyllinae,  65 
Acropsopilio,  552,  553 
Acropsopilionidae,  553 
Acropteroxys,  432 
Acrotrichis,  433 
Acrotylus,  56 
Acrydiidae,  55,  56 
Acrydium,  57 
Actaletes,  45 
Actaletidae,  45 
Actenoptera,  323 
Actenotarsus,  99 
Actias,  213 
Actina,  284 
Actininae,  284 
Actinoptera,  341 
Actinopus,  556 
Actinothrips,  75 
Acucephalinae,  114 
Acucephalus,  114 
Aculeata,  475 
Acumontia,  552 
Acutangulus,  588 
Adaea,  214 
Adseum,  552 
Adalia,  434 
Adanastus,  432 
Adapsilia,  330 
Addsea,  212 
Adela,  224,  241,  244 
Adelges,  125,  126 
Adelgidae,  126 
Adelginae,  126 
Adelidae,  224,  243 
Adelocephala,  211 
Adelocera,  421 
Adelopteromyia,  350 
Adelotopus,  409 
Adelphomyia,  26S 
Adenophlebia,  172 
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Adephaga,  408 
Aderidae,  439 
Aderus,  439 
Adimeridae,  431 
Adimerus,  431 
Adiscofiorinia,  130 
Adonea,  558 
Adoneta,  207 
Adoretus,  452 
Adoxus,  444 
Adrama,  340 
Adraminse,  340 
Adranes,  415,  416 
iEdaleus,  56 
Aedes,  272 
.Egeria,  203 
^Egeriidae,  203,  243 
iEgialia,  451 
^Egialiidae,  451 
^Egialites,  436 
^Egialitidae,  436 
iEgidium,  451 
iEgithus,  432 
.Enictus,  490 
jEnigmatias,  305,  350 
vEnigmatiinae,  305 
yEnigmatistes,  305,  350 
iEnigmatopoeus,  350 
.Eolothripidae,  73 
iEolothrips,  73 
Aepophilidse,  143 
Aepophilus,  143 
iEschna,  164,  166 
.Eschnidae,  164,  167 
iEschnoidea,  163 
iEthalochroa,  86 
^Ethialion,  111 
yEthialionidae,  111 
^Ethomorpha,  443 
Aethus,  151 
iEtioptera,  91 
Agabus,  411 
Agalena,  560 
Agalenida?,  560 
Agallia,  112 
Agalliaphagus,  470 
Aganaidae,  217 
Aganais,  217 
Agandecca,  119 
Agaon,  483 
Agaontidse,  483,  487 
Agapetidse,  238 
Agapetus,  193 
Agarista,  219 
Agaristidae,  219,  248 
Agathidinse,  480 


AgathinsE,  480 
Agathis,  480 
Agathomera,  64 
Agathomyia,  310 
Agdistidae,  202 
Agdistis,  202 
Agenia,  497 
Ageniaspis,  484 
Aglais,  238 
Aglaope,  207 
Aglossa,  215 
Aglycyderes,  444,  448 
Aglycyderidse,  444 
Aglycyderoidea,  444 
Agnatha,  169 
Agnippe,  227 
Agonopteryx,  229 
Agonosomatinse,  303 
Agonoxena,  225,  233 
Agonoxenidse,  225,  233 
Agraulis,  238 
Agria,  316 
Agriidse,  162,  165 
Agrilinae,  420 
Agrilus,  419 
Agrioidea,  161 
Agrion,  161,  162 
Agrionoidea,  161 
Agrionopsis,  86 
Agriothera,  225 
Agriotypidae,  477 
Agriotypus,  477 
Agrcecia,  52 
Agroeciinse,  52 
Agromyza,  338,  368 
Agromyzidae,  339,  343 
Agrotera,  216 
Agroterinae,  216 
Agrotinae,  218 
Agrypnetes,  192 
Agrypnia,  193 
Alaptus,  483 
Alaus,  421 
Albia,  572 
Albiorix,  550 
Alcestis,  120 
Alcidis,  213 
Aldrichia,  296 
Aldrichiella,  345 
Aldrovandiella,  276 
Aleochara,  429 
Aleocharinse,  429 
Aletia,  218 
Aleurobius,  574 
Aleurocanthus,  122,  124 
Aleurochiton,  124 


Aleurodicinae,  124 
Aleurodicus,  122,  124 
Aleuropteryginae,  182 
Aleuropteryx,  182 
Aleyrodidae,  124 
Aleyrodina?,  124 
Aleyrodes,  122,  124,  125 
Alichus,  576 
Alienidae,  488 
Alienus,  488 
Allecula,  435 
Alleculidse,  435 
Allobosca,  347,  352 
Alloboscinse,  347 
Allochrysa,  185 
Alloccelia,  493 
Allocorynina?,  447 
Allocorynus,  447 
Allocosa,  561 
Allodahlia,  70 
Allodape,  508 
Allodia,  278 
Allo?ostylus,  320 
Allogaster,  164 
Allognosta,  284 
Allononyma,  228 
Allopauropus,  584 
Allophyla,  334 
Allopocockia,  595 
Alloporus,  596 
Alloptes,  574 
Allorhina,  452 
Allostethella,  68 
Allostethidae,  68 
Allostethus,  67,  68 
Allotria,  483 
Allotrichia,  192,  193 
Allotrichoma,  343 
Alofia,  581 
Alokobius,  600 
Alombus,  352 
Alophora,  318 
Altella,  558 
Altica,  444 
Alticidae,  444 
Alucitida;,  202 
Alydidae,  148 
Alydus,  148 
Alypia,  219 
Alvpiodes,  220 
Alysia,  477 
Alysiidae,  477 
Alyson,  505 
Alysonidse,  505 
Amantis,  90 
Amara,  411 
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Amata,  219 
Amathomyia,  299 
Amathusia,  238 
Amathuxidea,  238 
Amatidse,  219 
Amaurobiidse,  558 
Amaurobius,  558 
Amblyaspis,  494 
Arnblycera,  101 
Amblyomma,  567 
Amblypygi,  540 
Amblythyreus,  147 
Ambrysus,  154 
Ameles,  90 
Ameletus,  172 
Amelinae,  90 
Ametastegia,  474 
Ametropodidae,  172,  175 
Ametropus,  172 
Amicrocentrum,  480 
Amictus,  296 
Amiota,  345 
Amiotinae,  345 
Amitermes,  95 
Ammophila,  503 
Ammoplanus,  506 
Ammotrecha,  547 
Ammoxenidas,  561 
Ammoxenus,  561 
Amobia,  317 
Amobiinse,  317 
Amoebaleria,  335 
Amorphoscelinse,  84 
Amorphoscelis,  84 
Amphiacusta,  54 
Amphibolips,  483 
Amphicoma,  451 
Amphientomidse,  98 
Amphientomum,  98 
Amphigerontia,  99 
Amphigyrum,  558 
Amphilecta,  285 
Amphiopinse,  414 
Amphipsocus,  99 
Amphipsylla,  406 
Amphipterygidse,  162 
Amphipteryx,  162 
Amphiscepa,  120 
Amphiscepidae,  120 
Amphisternus,  434 
Amphithera,  225 
Amphitheridae,  225 
Amphorophora,  125 
Amphix,  434 
Amphizoa,  409 
Amphizoidse,  409 


Amphypterygidae,  166 
Amplinus,  590 
Ampulex,  503 
Ampulicidae,  503 
Ampulicimorpha,  492 
Amycle,  119 
Aniydria,  224 
Amydriidse,  224 
Amytta,  51 
Anabolia,  192 
Anaborrhynchus,  294 
Anabrus,  49,  52 
Anacampsis,  227 
Anacampta,  331 
Anacanthaspis,  289 
Anacanthella,  286 
Anacanthotermes,  95 
Anacrabro,  506 
Anadiastothele,  555 
Ansea,  238 
Anagarypus,  550 
Anagenesia,  169 
Anagnota,  339 
Anagraphis,  562 
Anajapyx,  41,  44 
Analcocerinae,  286 
Analcocerus,  285,  286 
Analges,  574 
Analgesidae,  574 
Analopteryx,  350 
Aname,  556 
Anamorpha,  599 
Ananteris,  545 
Anapausis,  276 
Anaphes,  483 
Anaphothrips,  74 
Anaplecta,  79 
Anaptycha,  81 
Anareolatae,  61 
Anarmonia,  226 
Anarsia,  227 
Anasa,  148,  149 
Anasigerpes,  91 
Anaspis,  438 
Anastatus,  484 
Anastrepha,  341 
Anatalanta,  350,  351 
Anatelia,  66,  67 
Anateliidse,  66 
Anatis,  434,  528 
Anatopynia,  281,  282 
Anax,  164 
Anaxarcha,  91 
Anaxiphus,  54 
Ancistrocerus,  497 
Ancistrogaster,  67,  70 


Ancistrogastridse,  70 
Ancylis,  226 
Ancylolomia,  215 
Ancylolomiinae,  215 
Ancylometis,  225 
Ancyloxipha,  236 
Ancyrona,  419 
Andex,  69 
Andrena,  508 
Andrenidse,  50S 
Andrenosoma,  299 
Androloma,  219 
Androniscus,  534 
Androprosopa,  273 
Anechura,  70 
Anechuridae,  70 
Anepisceptus,  53 
Anepitacta,  51 
Anerastia,  215 
Anerastiinae,  215 
Aneurus,  145 
Angela,  85,  86 
Angelinae,  86 
Angituloides,  332 
Angitula,  332 
Anigrus,  119 
Anisacantha,  63 
Anisaspis,  556 
Anisaspoides,  556 
Anisocentropus,  194 
Anisolabida?,  68 
Anisolabis,  68 
Anisomorpha,  62,  64 
Anisomorphinse,  64 
Anisopleura,  162 
Anisoplia,  452 
Anisopodidae,  275,  359, 

373 
Anisopogon,  298 
Anisops,  153 
Anisoptera,  160, 165 
Anisopus,  265, 275,  359 
Anisota,  211 
Anisotamia,  295 
Anisotomidae,  428 
Anisozygoptera,  160, 165 
Ankothrips,  73 
Anobiidse,  426 
Anobium,426 
Anogdus,  416 
Anomala,  452 
Anomalaphis,  125 
Anomalempis,  301 
Anomalochaeta,  339 
Anomologa,  225 
Anomologidse,  225 
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Anomophagus,  419 
Anomoses,  201, 201 
Anomosetidae,  201 
Anopheles,  272,  370, 

373 
Anophelinse,  272 
Anophthalmias,  411 
Anoplocnemis,  148 
Anoplura,  104 
Anopsobius,  600 
Anorostoma,  335 
Anosia,  237 
Anostostoma,  50 
Anostostomatinae,  50 
Anotia,  119 
Anotogaster,  164 
Anoura,  45 

Antarctophthirius,  104 
Antennomegistus,  568 
Antennophorinse,  568 
Antennophorus,  568 
Anteon,493 
Anthalia,  301 
Anthaxia,  419 
Anthela,  217 
Anthelidae,217,220 
Antheraea,212,213 
Anthericomma,  469,  470 
Antherophagus,  424 
Anthicidse,  439 
Anthicus,  439 
Anthidium,  507 
Anthobosca,  499 
Anthoboscidae,  499 
Anthocharis,  236 
Anthocoptes,  565 
Anthocoridse,  144 
Anthocoris,  144 
Anthogona,  591 
Anthogonidse,  591 
Anthomyia,  319 
Anthomyiidae,  319,  366, 

367 
Anthomyiinse,  319 
Anthomyza,  339 
Anthomyzidae,  339 
Anthophasia,  332 
Anthophila,  502 
Anthophora,  508 
Anthophoridse,  508 
Anthracinae, 294 
Anthracomyia.  316 
Anthrax,  294,  295 
Anthreninse,  425 
Anthrenus,  416,  425 
Anthribida?,  449 


Anthroleucosoma,  591 
Anthroleucosomatidae  591 
Antichaeta,  328 
Antilochus,  150 
Antineura,  331 
Antipaluria,  92 
Antiphonus,  590 
Antisolabis,  69 
Antispila,  230,  230 
Antissa,  286 
Antissinse,  286 
Antliata,  264 
Antocha,  269 
Antochinse,  269 
Antongilia,  63 
Antonia,  134,  295 
Antrops,  350 
Anurida,  46 
Anuraphis,  125 
Anurapteryx,  209 
Anystidse,  575 
Anystis,  575 
Apachyida?,  66 
Apachyoidea,  66 
Apachyus,  66,  67 
Apantesis,  219 
Apatania,  192 
Apatela,  218 
Apanteles,  480 
Apatelodes,  211 
Apatelodina?,  251 
Apatidae,  426 
Apatolestes,  288 
Apatura,  238 
Apemon,  280 
Apetenus,  351 
Apfelbeckia,  594 
Aphsenocephalida?,  434 
Aphaenocephalus,  434 
Aphaereta,  477 
Aphalara,  123 
Aphalaroida,  123 
Aphaniosoma,  336 
Aphaniptera,  404 
Aphantochilidae,  562 
Aphantochilus,  562 
Aphelinidae,  486 
Aphelinus,  486 
Aphelochiridae,  154 
Aphelonema,  118,  121 
Aphelopus,  493 
Aphelosetia,  229 
Aphelosetiida?,  230 
Aphididae,  124 
Aphidiida?,  477 
Aphidiinae,  482 


Aphidina3,  125 
Aphidius,  482 
Aphidoidea,  124 
Aphilanthops,  505 
Aphilodon,  603 
Aphiochceta,  306 
Aphis,  125,  125 
Aphodiidse,  451 
Aphodius,  451 
Aphoebantinae,  295 
Aphcebantus,  295 
Aphorista,  434 
Aphorura,  46 
Aphoruridse,  46 
Aphrastobraconinae,  478 
Aphria,  318 
Aphrophora,  110,  111 
Aphrosylinse,  303 
Aphrosylus,  303,  361, 362 
Aphthonetus,  233 
Apidae,  506,  515 
Apiocera,  294 
Apioceratidae,  294 
Apiococcus,  134 
Apoidea,  502 
Apiomerus,  147,  587 
Apiomorpha,  132 
Apiomorphidae,  132 
Apion,  447 
Apioninae,  447 
Apioscelis,  55 
Apis,  506,  506 
Apistomyia,  270 
Apistomyinae,  270 
Aplastus,  428 
Aploneura,  126 
Apneumonella,  557 
Apochrysa,  186 
Apochrysidae,  186 
Apocephalus,  306 
Apocrita,  472 
Apoda,  207 
Apodacra,  316 
Apodigona,  593 
Apoidea,  514 
Apolysis,  296 
Apomidas,  294 
Apophorhynchus,  325 
Apoprogenes,  203 
Apoprogenida?,  203 
Apospasma,  284 
Apostraphia,  238 
Apsinota,  344 
Aptanogyna,  349 
Aptericola,  103 
Apterina,  350 
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Apterogyna,  489 
Apterogynidae,  489 
Apteroscirtus,  51 
Apterygida,  70 
Aptilotus,  350 
Apyrrothrix,  235 
Arachnida,  535 
Arachnocampa,  279 
Arachnomorphae,  555 
Aradidse,  145 
Aradoidea,  145 
Aradus,  145, 146 
Aranea,  560 
Araneida,  554 
ArbelidEe,  206 
Archaea,558 
Archaeidae, 558 
Archaeolothrips,  73 
Arch  aeopsy  11a,  405 
Archaeopsyllidae,  405 
Archandra,  419 
Archiblatta,  81 
Archiblattidse,  81 
Archichauliodes,  179 
Archidux,  70 
Archihymen,  497 
Archihymeidae,  497 
Archilepidoptera,  200 
Archilestes,  162 
Archimandrita,  82 
Archimyia,  289 
Archimantinae,  90 
Archimantis,  90 
Archimyza,  286 
Archips,  226 
Archipsocidae.  99 
Archipsocus, 99 
Archisometrus,  545 
Archistratiomys,  285 
Archytas,  318 
Arctaecia,  196 
Arctia,  219 
Arctiidae,   219,   239,   248, 

250 
Arctiscidae,  583 
Arctiscon,  583 
Arctocoris,  150 
Arctophila,  309 
Arctophilinae,  309 
Arctosa,  561 
Arctosyrphus,  309 
Areolaria,  81 
Areolariidse,  81 
Areolatae,  61 
Argantidae,  567 
Argas,  537,  567 


Arge,  474 
Argia,  161 

Argidae,238,474,512 
Argiolestes,  162 
Argiope,  560 
Argiopidse,  560 
Agrotis,218 
Argus,  238 
Argynnis,  238 
Argyra,  302,  304 
Argyramceba,  294 
Argyreidae,  238 
Argyresthia,  231,  247 
Argyresthiidse,  231 
Argyria,  216 
Argyrodes,  559 
Argyroneta,  560 
Argyrotoxa, 226 
Argyrotypidae,  206 
Argyrotypus,  206 
Ariadna,  557 
Ariasella,  350 
Aricia,  320 
Ariciinae,  320 
Arilus,  147 
Aristotelia,  227 
Arixenia,  66 
Arixeniidae,  66 
Arixenina,  66 
Armaria,  121 
Armadillididae,  534 
Armadillidium,  534 
Armadillo,  534 
Armillifer,  581 
Arphax,  64 
Arphia,  56 
Arrhenuridae,  571 
Arrhenurus,  571 
Arria,  89 
Arrup,  602 
Arsenuridae,  213 
Arta,215 
Artematopus,  418 
Artemita,  285 
Arteriopteryx,  184 
Arthria,  276 
Arthroceras,  289 
Arthroceratinae,  289 
Arthrolips,  431 
Arthromacra,  436 
Arthropeas,  289 
Arthropleona,  45 
Arthropterus,  408,  412 
Arthrosphaera,  586 
Arthrotardigrada,  583 
Arthroteles,  289 


Arthrotelinae,  289 
Articerus,  415 
Aruanoidea,  64 
Arytaina,  123 
Arytropteris,  51 
Ascalaphidae,  187 
Ascalaphus,  187 
Asceles,  64 
Ascelis,  132 
Ascepasma,  63 
Ascepasminae,  63 
Aschiphasma,  63 
Aschiphasmatinse,  63 
Ascia,  236 
Asciidae,  236,  253 
Asclera,  437 
Ascodipteridae,  347 
Ascodipteron,  346,  347, 

351, 352 
Ascogaster,  481 
Ashinaga,  224 
Ashinagidae,  224 
Asida.  436 

Asilidae,  298,  363,  376,  377 
Asilinae,  298 
Asilus,  298 
Asindulum,  280 
Asiphum,  126 
Asota,  217 
Asotidae,  217 
Asphalidesmus,  590 
Asphondylia,  275 
Aspicolpus,  480 
Aspidiotinae,  130 
Aspidiotus,  129, 130 
Aspidolopha,  443 
Aspidomorpha,  444 
Aspidoptera,  346,  352 
Aspistes,  276 
Aspistinae,  276 
Assamia,  552 
Assamiidae,  552 
Astata,  503 
Astatidae,  503 
Astega,  281 
Asteia,  332 
Asteromyia,  275 
Asterolecaniidae,  132 
Asterolecanium,  132 
Asthenida,  213 
Asthenidae,  269 
Astia,  332,  337,  340 
Astiidae,  332,  340 
Astollia,  86 
Astomella,  292 
Astrodesmus,  590 
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Astroma,  55 
Astylus,  429 
Asyndetus,  304 
Atsenius,  451 
Atalanta,  301 
Atalantina?,  301 
Atalophlebia,  171,  172 
Atarba,  269 
Ateledera,  442 
Atelura,  42 
Atherigona,  320 
Atherix,  290,  362,  363 
Athyreus,  450 
Athyroglossa,  343 
Atissa,  343 
Atlides,  239 
Atomaria,  424 
Atomosia,  298,  299 
Atomosiinse,  299 
Atomus,  576 
Atopocixius,  119 
Atopodesmus,  588 
Atopognathus,  332 
Atopopus,  172 
Atractides,  572 
Atractididse,  572 
Atractoceridae,  430 
Atractocerus,  430 
Atrichops,  290 
Atropidse,  98 
Atropos,  98 
Atrytene,  236 
Atta,  490 
Attacida?,  213 
Attacus,  213 
Attageninse,  425 
Attagenus,  425 
Attaphila,  78,  80 
Attaphilidse,  78 
Attelabinae,  447 
Attemsia,  592 
Attemsiidse,  592 
Atteva,  229 
Attevida;,  229 
Atticola,  81 
Atticolidae,  81 
Attidse,  561 
Attus,  561 
Aturus,  572 
Atylotus,  288 
Atypidse,  556 
Atypus,  556 
Auchenomus,  69 
Auchenorrhyncha,  106 
Augasma,  231 
Augochlora,  508 


Aulacaspis,  130,  131 
Aulacidse,  476 
Aulacidea,  483 
Aulacocentrum,  480 
Aulacogaster,  333,  333 
Aulacogastridse,  333 
Aulacophdus,  504 
Aulacus,  476,  482 
Aulicus,  416 
Aulodesmus,  590 
Aulonium,  432 
Aulonogyrus,  412 
Aulonothroscus,  421 
Auromantis,  89 
Australobius,  600 
Australiosoma,  589 
Austrogomphus,  164 
Austrohelcon,  480 
Austrolestes,  162 
Austronymphes,  187 
Austroperlidae,  176 
Austrophlebia,  164 
Austrosciara,  349 
Austrosialis,  180,  180 
Austrostylops,  468 
Austrozele,  480 
Autocrates,  438 
Autolyca,  64 
Automeris,  213 
Automolis,  219 
Auximobasis,  232 
Avellopsis,  5E8 
Avicularia,  556 
Aviculariidae,  556 
Avicularimorphse,  555 
Axia,  211 
Axiidse,  211 
Axima,  486 
Axymyia,  274,  277 
Axysta,  343 

Babia,  443 
Baccha,  309 
Bacchinse,  309 
Bacilia,  346 
Bacillidse,  61 
Bacillinse,  63 
Bacillothrips,  76 
Bacillus,  63 
Bacteria,  62,  64 
Bacteriidse,  64 
Bacteriinae,  64 
Bacterioidea,  61 
Bactridium,  64 
Bactrocera,  341 
Bactroceros,  472 


Bactromantis,  84 
Bacunculidse,  64 
Bacunculinse,  64 
Bacunculus,  64 
Badumna,  558 
Baeocera,  426 
Baeotis,  239 
Baetidse,  170,  175 
Baetis,  170,  171,  174 
Baetisca,  171,  172 
Baetiscidse,  172 
Baetoidea,  170 
Balaninus,  448 
Balbillus,  116 
Balioptera,  339 
Ballophilus,  602 
Bandakia,  572 
Bantia,  84 
Barce,  147 
Bareogonalos,  494 
Bargena,  571 
Barychelidae,  556 
Barychelus,  556 
Barypenthus,  195 
Basiseschna,  164 
Basilarchia,  238 
Basilia,  352 
Basilona,  211 
Bassareus,  443 
Bathyscia,  428 
Batillipes,  582,  583 
Batocera,  441 
Batoceridse,  441 
Batrachedra,  232 
Batrisocles,  415 
Bdella,  575,  576 
Bdellidse,  576 
Bebaiotes,  119 
Bebelothrips,  74 
Bedellia,  223,  223 
Bedelliidse,  223 
Belgica,  349 
Belida;,  448 
Bellardia,  288 
Bellardiinse,  288 
Belomantis,  86 
Belomicrus,  505 
Beloniscus,  553 
Belonogastechthrus,  470 
Belonogaster,  497 
Belostoma,  154 
Belostomatidse,  154 
Belvosia,  317,  318 
Belyta,  495,  495 
Belytidse,  495,  500 
Bembecia,  202 
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Bembex,  505 
Bembicidae,  505 
Bembidion,  410 
Bembidula,  505 
Bembix,  504,  505 
Benacus,  154 
Bephratoides,  487 
Bersea,  194 
Beraeodes,  194 
Beridinae,  284 
Beridops,  284 
Beris,  284 
Berismyia,  284 
Berosus,  414 
Berotha,  186 
Berothidae,  186 
Bertea,  349 
Berytidae,  148 
Bethylida,  494,  501,  514 
Bethylus,  494 
Bezzia,  282 

Bibio,  265,  275,  276,  370 
Bibiocephala,    270,    353, 

355,  371 
Bibiodes,  275 
Bibionidae,  275,  358,  370 
Bibioninae,  275 
Bicalcar,  290 
Bicalcarinae,  290 
Bicellaria,  301 
Bicyrtes,  505 
Bidessus,  411 
Bimichselia,  576 
Biosteres,  481 
Bittacidse,  189 
Bittacomorpha,  267,  267, 

355,  373 
Bittacomorphella,  267 
Bittacomorphinae,  267 
Bittacus,  189 
Bittacusidse,  189 
Blaberidae,  82 
Blaberus,  82 
Blacinae,  481 
Blacus,  481 
Blaesoxipha,  316 
Blaniulida3,  595 
Blaniulus,  589,  595 
Blapidae,  436 
Blaps,  436 
Blaptica,  82 
Blasticotoma,  474 
Blasticotomidse,  474, 511 
Blastobasidae,    222,    232, 

246 
Blastobasis,  232 


Blastodacna,  232 
Blastophaga,  483 
Blatella,  78,  79, 80 
Blatta,  78 
Blattariae,  77 
Blattidae,  78 
Blattoidea,  77 
Blennocampinse,  512 
Blepharocera,  269,  270 
Blepharoceratidae,   269, 

353,  371 
Blepharoceratinae,  270 
Blepharodes,  84 
Blepharopsis,  84 
Blepharoptera,  335 
Blissus,  149,  149 
Blothrus,  549 
Boarmia,  209 
Boarmiida,  209 
Bocchus,  493 
Bochica,  550 
Bogeria,  313 
Bolbe,  88 

Bolboceras,  416,  450 
Bolbomyia,  290 
Bolbula,  88 
Boletina,  278,  278 
Bolitophagus,  436 
Bolitophila,  279,  279 
Bolitophilella,  279 
Bolitophilidae,  279,  358 
Bolivaria,  86 
Bolyphantes,  560 
Bombidse,  507,  515 
Bomboptera,  471 
Bombus,  507 
Bombycidje,  206,  212,  252 
Bombyliidse,  294,  363,376, 

377 
Bombyliinae,  297 
Bombylius,  283,  295,  297 
Bombyx,  205,  212 
Bomolocba,2I8 
Bondia,  225 
Boophthora,  281 
Boopia,  102 
Boopiidae,  102 
Borboridae,  337,  338.  350 
Borboroidea,  312 
Borborus,  337 
Boreidae,  189 
Boreodromia.  301 
Boreoides,  349 
Boreus,  189 
Borkbausenia,  232 
Bormnnsia,  68 


Bostra,  64 
Bostrychidae,  426 
Botanobia,  339,  340 
Botanobiinae,  340 
Bothrideres,  433 
Bothrideridae,  433 
Bothriocera,  120 
Bothriogaster,  602 
Bothriophorinae,  417 
Bothriuridae,  543 
Bothriurus,  543,  544 
Bothropolys,  600 
Bothynostethus,  505 
Bourletiella,  46 
Brachinus,  410,  418 
Brachiosternus,  543 
Brachistes,  481 
Brachistinae,  481 
Brachybainosoma,  593 
Brachybothrium,  556 
Brachycentrus,  194 
Brachycera,  265,  304,  347, 

353 
Brachycercidae,  171 
Brachycerinae.  447 
Brachycerus,  447 
Brachychaeteuma,  591 
Brachychseteumidae,  591 
Brach3'cistinae.  499 
Brachycistis,  499,  502 
Brachycolus,  125 
Brachycoma,  316 
Brachydesmus,  588 
Brachydeutera,  343 
Bracbygaster,  476 
Bracbylabidae,  69 
Brachylabis,  69 
Brachymera,  317 
Brachynemurus,  187 
Brachyneura,  275 
Brachyopa,  309 
Brachyopinae,  309 
Brachypalpus,  309 
Brachypauropodidae,  584 
Bracbypauropus,  584 
Brachypelta,  151 
Brachyplatys.  150 
Brachypoda, 572 
Brachypodidae,  572 
Brachypremna,  268 
Brachypteridae,  419 
Bracbypterus,  419 
Brachyrbinidae,  448 
Bracbyrbynchus,  145 
Bracbys,  419 
Brachyscelidae,  132 
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Brachysphsenus,  432 
Brachystoma,  301,  302 
Brachystomatinae,  301 
Brachythele,  556 
Brachytypus,  56 
Brackenridgia,  534 
Bracon,  480 
Braconidae,  477,  488 
Braconina?,  478,  480 
Bradyporinae,  52 
Bradyporus,  52 
Bradythrips,  74,  75 
Brahmgea,  212,  213 
Brahmaeidas,  213 
Brancsikia,  89 
Brassolidse,  238 
Brassolis,  238 
Brathinidae,  429 
Brathinus,  429 
Braula,  345,  346,  352 
Braulidse,  345,  352 
Braunsia,  480 
Breniidae,  507 
Bremus,  507 
Brenthidae,  447 
Brenthis,  238 
Brentidse,  447 
Brentus,  447,  448 
Brephidse.  209 
Brephos,  209 
Brevicoryne,  125 
Brizoides,  64 
Brochymena,  151 
Brcelemanneuma,  592 
Brcelemannia,  594 
Bromophila,  330 
Brontes,  416,  424 
Broteas,  545 
Brotheus,  447 
Bruchelidae,  449 
Bruchidae,  440 
Bruchomorpha,  121 
Bruchomyia,  271,  271 
Bruchomyiinse,  271 
Bruchophagus,  486,  487 
Bruchus,  439 
Brunneria,  86 
Bryaxis,  415,  416 
Bryobia,  576 
Bucculatrigidas,  223 
Bucculatrix,  222 
Bucranium,  562 
Buenoa,  153 
Bulla,  56 
Bundera,  117 
Buplex,  288 


Buprestidae,  419 
Buprestinae,  420 
Buprestis,  419 
Burinia,  597 
Burriola,  67,  70 
Butalidae,  231 
Butalis,  231 
Butheolus,  545 
Buthidae,  545 
Buthus,  536,  545 
Byrrhidae,  417 
Byrrhinae,  417 
Byrrhus.  417 
Byrsopidae,  449 
Byrsops,  449 
Byssodon,  281 
Bythoscopidae,  112 
Bythoscopus,  112 
Byturidse,  425 
Byturus,  425 

Cacoblatta,  82 
Cacoecia,  226 
Caddo,  553 
Cadmon,  556 
Caecilliidae,  99 
Caecilius,  97,  99 
Caeculidse,  574 
Caeculus,  574,  575 
Caelenopsis,  569 
Caelopygus,  553 
Caenidae,  171,  175 
Caenides,  236 
Caenis,  170,  171 
Caenocholax,  469 
Caenocolax,  469 
Caenoscelis,  424 
Caenotus,  296 
Calamacris,  57 
Calamoceras,  194 
Calamoceratid33,194a,  196 
Calamothespis,  86 
Calandridae,  449 
Calendra,  449 
Calendrinae,  449 
Calephelis,  234.  237,  239 
Calidomantis,  89 
Caligo,  237,  238 
Caligonidae,  238 
Caliope,  327 
Caliridinae,  89,  90 
Caliris,  89 
Caliscelis,  121 
Callibaetis,  170 
Callibia,  86 
Callicera,  308 


Calliceras,  493,  494 
Calliceratidae,  494,  501 
Calliceratinae,  308 
Callichroma,  441 
Callidula,  221 
Callidulidae,  216,  221 
Callimenus,  52 
Callilepis,  562 
Callimome,  485 
Callimomidae,    485,    487, 

488 
Callirnorpha,  217 
Callimorphidae,  217 
Callimyia,  364,  365 
Callipappus,  128 
Callipharixenidae,  469 
Callipharixenos,  469 
Calliphora,  312,  315,  316, 

367 
Calliphoridae,314,367 
Calliphorinae,  316 
Callipodella,  594 
Callipodidae,  593 
Calliprobola,  309 
Callipterus,  125 
Callipus,  593 
Callirhipis,  425 
Callispa,  444 
Callistoma,  295 
Callistoptera,  99 
Callopistria,  331 
Callosamia,  213 
Calobata,  324,  325 
Calobatella,  325 
Calobatinae,  325 
Caloblatta,  79 
Calocoris,  145 
Caloctenus,  563 
Calolampra.  79 
Calommata,  556 
Calonyx,  571 
Calophya,  123 
Caloptenus,  55 
Calopterella,  344 
Calopterygidae,  162 
Calopteryx,  162 
Calopus,  437 
Calosima,  222 
Calosoma,  410,  528 
Calotarsa,  310,310 
Caloteleia,  494 
Calotermes,  94,  94 
Calotermitidae,  94, 95 
Calycopteryx,  351 
Calyptinae,  481 
Calyptratae,  311 


BRUES   AND  MELANDER:    CLASSIFICATION   OF   INSECTS 


625 


Calyptus,  481 
Cambala,  596 
Cambalidae,  596 
Cambaloideae,  596 
Cambalomorpha,  597 
Cambalopsidae,  597 
Cambalopsis,  597 
Camilla,  344 
Camillinae,  344 
Campodea,  41, 44, 44 
Campodeidae,  44 
Campodeoidea,  43 
Campcea,  209 
Camponotus,  489, 491 
Campsicneminae,  304 
Campsicnemus,  304 
Campsomeris,  498 
Campsurus,  170 
Camptobrochis,  145 
Camptocerus,  414,   446, 

446 
Camptocladius,  282,  357, 

357 
Camptonotus,  53 
Camptoprosopella,  327 
Campylocera,  330 
Campylodes,  207 
Campylomyza,  275 
Canace,  336, 337, 338 
Canaceidae,  336, 338 
Canaria,  295 
Canestrinia,  573,  574 
Canestriniidae,  574 
Cantacader,  142 
Cantharidse,  431,  439,  453 
Cantharis,  431,  439 
Cantharoctonus,  478 
Cantharoidea,  428 
Canthon,  450 
Canthydrus,  411 
Canthyloscelis,  276,  276 
Canuleius,  63 
Capitoniidae,  477 
Capnella,  178 
Capnia,  178 
Capniidae,  178 
Capnura,  178 
Caponia,  557 
Caponina,  557 
Caponiidae,  557 
Capritermes,  95 
Capsidae,  145 
Capsus,  145 
Carabidae,  411 
Caraboctonus,  546 
Carabus,  411 


Caradrina.  218 
Caradrinidae,  218 
Caradrininae,  218 
Carausius,  64 
Carcinocoris,  147 
Cardiocephala,  325 
Cardiochiles,  480 
Cardiochilinae,  480 
Cardiodactylus,  54 
Caria,  239 
Cardiophorus,  421 
Caribolus,  595 
Carnidae,  345,  352 
Camus  345,  352 
Carpoeapsa,  226 
Carpophilus,  419 
Carposina,  225,  244 
Carposinidae,  225,  245 
Carsidara,  122,  123 
Carsidarinae,  123 
Cartocere,  434 
Carventus,  145 
Caseya,  591 
Caseyidae,  591 
Cassida,  442,  444 
Cassididae,  444 
Castaneira,  563 
Castnia,  203 
Castniidae.  203 
Catacantha,  151,  151 
Catageus,  542 
Cataplectica,  231 
Catara,  81 
Catogenus,  424 
Catharosoma,  589 
Catocala,  218 
Catocalinse,  218 
Catonia,  119 
Catopochrotidae,  424 
Catopochrotus,  424 
Catops,  428 
Catopsidae,  428 
Catopsilia,  236 
Catoptrichus,  416 
Cebrio,  422,  428 
Cebrionidae.,  428 
Cebriorhipis,  428 
Cecidomyia,  275 
Cecidomyiidae,    274,   349, 

369 
Cecidomyiinae,  275 
Cecidoses,  223,  224 
Cecidosidae,  224 
Celama,  219 
Celerio,  209 
Celithemis,  164 


Celcenorrhinus  236 
Celyphidae  326 
Celyphus,  326.  326 
Cemiostoma,  223 
Cemiostomatidae,  223 
Cenchridobia  345,  352 
Cenocoeliinae,  480 
Cenoccelius,  480 
Cenoloba,  202 
Cenopogon,  298 
Centistes,  481 
Centistina,  481 
Centris,  508 
Centrophlebomyia  341 
Centroptilum,  170 
Centrotus,  108 
Centruroides,  544,  545 
Cephalelinae.  113 
Cephalelus,  113,  113 
Cephaliidae,.  331 
Cephalobaena,  580 
Cephalobaenidae,  579 
Cephalobaeninae,  580 
Cephalocera,  297 
Cephalodonta,  444 
Cephaloidae,  438 
Cephalolia,  444 
Cephalomyia,  313 
Cephaloon,  438 
Cephalothrips,  72 
Cephanium,  428 
Cephidae,  472,  513       . 
Cephus,  472,  473 
Ceramioides,  496 
Cerambycidae,  441 
Cerambycoidea,  413 
Ceramius,  496 
Cerapachyinae,  490 
Cerapachys,  490 
Ceraphronidae,  494 
Cerapterus,  408 
Cerasommatidiidae,  434 
Cerataphis,  126 
Ceratina,  508 
Ceratinidae,  508 
Ceratipsocus,  99 
Ceratitinae,  341 
Ceratitis,  341 . 
Ceratocampa,  211 
Ceratocampidse,  211 
Ceratocombidae,  143 
Ceratocombus,  143 
Ceratocrania,  86 
Ceratomantis,  86 
Ceratomerinse,  301 
Ceratomerus,  301 
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Ceratomontia,  552 
Ceratophyllidse,  406 
Ceratophyllus,  406,  406 
Ceratopogon,  282 
Ceratopogonida?,  282,  356, 

373 
Ceratopogoninse,  282 
Ceratosolen,  483 
Ceratosoma,  592 
Ceratothripidaj,  74 
Ceratothrips,  74 
Cercerida?;  505 
Cerceris,  504,  505 
Cercometus,  154 
Cercopa,  111 
Cercophana,  213 
Cercophanidse,  213 
Cercophonius,  543 
Cercopida?,  Ill 
Cercopoidea,  109 
Cercyon,414 
Cercyonis,  238 
Cerdistus,  298 
Ceresa,  107, 108 
Ceria,  308 
Ceriacreminse,  123 
Ceriacremum,  122, 123 
Cerioides,  308 
Cerioidinse,  308 
Cermatobiida?,  600 
Cermatobioidea,  600 
Cermatobius,  600 
Cerococcus,  132, 133 
Cerodonta,  339 
Ceroma,  547 
Cerometopon,  343 
Ceropales,  497 
Ceropalidse,  497 
Cerophytidse,  421 
Cerophytum,  421 
Ceroplastes,  132 
Ceroplatidse,  280,  358, 

370 
Ceroplatus,  280,  358,  359, 

372 
Ceropsylla,  123 
Cerostoma,  228 
Cerotelion,  280 
Cerotoma,  444 
Ceroxys,  331 
Ceroys,  63 
Ceruchus,  450 
Cerura,  211 
Ceruridse,  211 
Cerylon,  432 
Cerynia.  120 


Cethosia  238 
Cetonia,  452 
Cetoniida3,  452 
Ceuthophilus,  49,  50 
Chactas,  545 
Chactidse,  545 
Chactinse,  545 
Chaerea,  558 
Chseriliidse,  545 
Chseriliina;,  545 
Chaerilius,  545 
Chseteessa,  84,  88 
Chaeteessinse,  84 
Chsptodacus,  341 
Chsetoneurophora,  305, 

305 
Chajtopsis,  330,  330 
Cha3tospania,  69 
Chaitophorus,  125 
Chalarus,  310 
Chalastogastra,  471,  510 
Chalceopla,  224 
Chalcididse,  485 
Chalcidoidea,  482,  514 
Chalcis,  485 
Chalcodectus,  486 
Chalcophorinse,  420 
Chalcopteryx,  162 
Chalcosia,  207 
Chalcosiida:,  207 
Chalepus,  444 
Challia,  66 
Chamaebosca,  350 
Chamaemyia,  329 
Chamamiyiidse,  329 
Chamgeosoma,  591 
Chamseosomatidse,  591 
Chamsepsila,  340 
Chama3syrphus,  308 
Chanystis,  225 
Chaoboridse,  272 
Chaoborinas,  272 
Chaoborus,  272 
Chapuisia,  445 
Chapuisiida3,  445 
Charagis,  201 
Charidea,  207 
Charideida:,  207 
Charinus,  542 
Charon,  542 
Charontida?,  542 
Chartergus,  497 
Chasmia,  287 
Chasmiinaa,  287 
Chasmoptera,  183, 183 
Chauliodes,  179, 180 


Chauliodus,  231 
Chauliognathus,  431 
Cheirochela,  154 
Cheiropachys,  486 
Cheirotonus,  452 
Chelepteryx,  217 
Chelidura.  70 
Chelidurella,  70 
Cheliduridsn,  70 
Chelifer,  536,  549 
Chelifera,  301,302 
Cheliferid®,  550 
Chelipoda,  301 
Chelisja,  320 
Chelisodoches,  69 
Chelisodochidae,  69 
Chelonariida3,  417 
Chelonarium.  417 
Chelonella,  481 
Chelonethida,  548 
Chelonina?,  481 
Chelonogastra,  478 
Chelonus,  481 
Cherastus,  595 
Chelymorpha,  444 
Chermes,  123 
Chermidaj;  122 
Cherminse,  123 
Chernetidea,  548 
Cheyletia,  576 
Cheyletidae,  576 
Cheyletiella.  576 
Cheyletus,  575,  576 
Chiasmoneura,  280 
Chiasmopes.  561 
Chilocoris.  434 
Chilognatha,  585 
Chilopoda,  599 
Chilosia,  308 
Chilosiinse,  308 
Chimarrha,  192 
Chimarrhometra  152 
Chionsema,  219 
Chionamoeba.  294 
Chionaspidinse,  130 
Chionaspis,  130. 131 
Chionea,  348,  348 
Chiracanthium,  563 
ChJromyia,  336 
Chiromyza,  286 
Chironyzidse,  286,  349 
Chironomidse,   347,   349, 

357 
Chironominaa,  282 
Chironomus,  281,  357,  357 
Chirosia,  319 
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Chirothripoides,  75 
Chirothripoididae,  75 
Chirotonetes,  171,  172 
Chitoniscus,  63 
Chitonophora,  172 
Chitra,  549 
Chlaenius,  410 
Chlamydidae,  443 
Chlamys,  443 
Chlidanota,  226 
Chlidanotidae,  226 
Chlidonia,  227 
Chlorion,  473,491,  503 
Chlorippe,  23S 
Chlorissa,  210 
Chlorochara,  120 
Chlorocnemis,  161 
Chlorolestes,  161 
Chloromiopteryx,  90 
Chloroperla,  176,  177 
Chloropidae,  340,  352 
Chloropinae,  340 
Chloropisca,  340 
Chlorops,  340 
Chlorotettix,  114 
Choeradodinse,  90 
Choeradodis,  90 
Choeridium,  450 
Choneiulus,  595 
Chonocephalus,  306,  350 
Choragidse,  449 
Chordeuma,  593 
Chordeumella,  593 
Chordeumidas,  593 
Chordeumoidea.  590 
Chordonota.  286 
Choreutidae,  228 
Choreutinae,  228 
Choreutis,  228 
Chorioptes  574 
Chorisoneura,  81 
Chorisoneuridse,  81 
Chorista,  191 
Choristella,  190 
Choristima,  81 
Choristina%  191 
Chorcetypinae,  56 
Chorcetypus,  56 
Chortophila.  319 
Chremylus,  479 
Chromagrion,  160 
Chrotogonus,  57 
Chrysantheda,  509 
Chrysanthedidae.  509 
Chrysauge,  215 
Chrysauginae,  215 


Chrysididae,  493 
Chrysis,  493.  493 
Chrysobothrinae,  420 
Chrvsobothris,   419,   421, 

528 
Chrysochlora,  285,  286 
Chrysoehlorinse,  286 
Chrysochorixenos,  469 
Chrysochroa,  419 
Chrysochroinae,  420 
Chrysochroma,  286 
Chrysochus,  444 
Chrysoclista,  233 
Chrysocoris,  150 
Chrysogaster,  308 
Chrysolampra,  444 
Chrysolampus,  486 
Chrysomela,  443 
Chrysomelidse,  443 
Chrysomphalus,  130 
Chrysomyia,  314.  336 
Chrysomyiinae,  314 
Chrysomyza,  330 
Chrysopa,  185,  186,  528 
Chrysopeleia,  229 
Chrysopeleiidae,  230 
Chrysophanus,  239 
Chrysopidae,  185 
Chrysopila,  362,  363,  374, 

375 
Chn  sopilinse,  261 
Chrysopilus,  291 
Chrysopoloma,  207 
Chrvsopolomdae,  207 
Chrysops,  288 
Chrysosoma,  303 
Chryposomatinse,  303 
Chrysotimus,  304 
Chrysotoxinae,  308 
Chrysotoxum,  308 
Chrysotus,  304 
Chrysotypidae.  206 
Chrysotypus  206 
Chthoniidae.  548 
Chthonius,  548 
Chyliza,  339,  340 
Chylizina?,  340 
Chvmomyza,  345 
Chyphotes,  499,  501 
Chyromviidae,  336 
Cicada,  107,  108 
Cioadella,  111 
Cicadellidae,  111 
Cicadidae,  108 
Cicadula,  114 
Cicindela,  410 


Cicindelidaa,  410 
Cicinnus,  213 
CiidaB,  432 
Cilix,217 
Cilliba,  568 
Cimbex,  473 
Cimbicidae,  473,  512 
Cimex,  143, 144 
Cimicidae,  143 
Cimicoidea,  143 
Cinara,  124 
Cinglis,  210 
Cinxia,  309 
Cinxiinae,  309 
Cioidae.  432 
Cirphis,  218 
Cirsia,  63 
Cis,  432 
Cisidae,  432 
Cissia,  238 
Cissites,  439 
Cistela,  435 
Cistelidae,  435 
Cisthene,  219 
Cithaeron,  560 
Citharomantis,  91 
Citheronia,  211 
Citheroniidae.  211, 251,252 
Cuilfina,  88 
Cixiidae,  120 
Cixius,  113,  120 
Cladiinae,  513 
Cladius,  473 
Cladochaeta,  345 
Cladura,  268 
Cladypha,  120 
Clambidae,  431 
Clasiopa,  343 
Clastes,  562 
Clastoptera,  110,  111 
Clastopteridap,  111 
Claviger,  415 
Clavigeridae,  415 
Clavimyia,  286,  288 
Cleandrus,  51 
Cledeobia,  215 
Cleidogona,  592 
Cleis,  221 
Cleitamia,  331 
Cleonistria,  64 
Cleonotus,  451 
Cleonymidae.  486,  488 
Cleonymus,  486 
Cleptes,  494 
Cleptidae,  494 
Cleridse,  427,  428 
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Clerus,  427 
Climacia,  185 
Climaciella,  183 
Clinidium,  411 
Clinocentrus.  479 
Clinocera,  301 
Clinoceratinse,  301 
Clinocoridae,  143 
Cliomantis,  84 
Cliopeza,  325 
Clisiocampa,  221 
Clistogastra,  472,  510 
Clitellaria,  286 
ClitellariinEe,  286 
Clitumninse,  64 
Clitumnus,  64 
Cloeon,  170 
Clonia,  52 
Clothoda,  92 
Clubiona,  563 
Clubionidse,  563 
Clunio,  282,  348,  349 
Clunioninse,  282 
Clusia,  334,  335 
Clusiida?,  323,  334,  341 
Clusiinae  334 
Clusiodes,  334 
Clydonopteron,  215 
Clypeasteridse,  431 
Clythia,  310 
Clythiidse,  310 
Clytiomyia,  318 
Clvtra,  443 
Clytrida:,  443 
Cnaphalodes,  126 
Cnemidoptes,  574 
Cnemidotus,  410 
Cnemodon,  308 
Cnephasia,  226 
Cnephia,  281 
Cnetha,  281 
Cnethocampa,  211 
Cobboldia,  313,  315 
Cobboldiinae,  313 
Coboldia,  349 
Coccidaj,  133 
Coccinella,  433,  434 
Coccinellidae,  434 
Coccoidea,  121 
Coccomytilus,  130 
Coccophagus,  484 
Coccus,  133 
Cochlidiidse,  207 
Cochliomyia,  314 
Cocoblatta,  80 
Cocytia,  219 


Cocytiida;,  219 
Codionus,  296 
Ccelambus,  411 
Coelidia,  114 
Ccelidida;,  114 
Ccelometopia,  330,  336 
Ccelomyia,  320 
Ccelopa,  327 
Ccelopida:,  323,  327  351 
Ccelopinse,  327 
Ccelostomidia,  128 
Ccelostomidiinae,  128 
Ccelotes,  560 
Ccenagriidse,  161,  165 
Ccenagriodea,  161 
Ccenagrion,  161 
Ccenagrionidse,  161 
Ccenagrionoidea,  161 
Ccenia,  343 
Ccenobius,  443 
Ccenomyia,  283,  289,  363, 

375 
Ccenomy  iidee,  289, 360, 375 
Ccenomyiina;,  289 
Ccenonympha,  238 
Ccenosia,  320,  351 
Ccenosiinse,  320 
Ccenura,  288 
Cccnurinsp,  288 
Colabris,  301 
ColEenis,  238 
Colaspis,  443 
Colasposoma,  444 
Coleophora,  230,  232 
Coleophoridae,    232,    240, 

243 
Coleoptera,  408 
Coleopterophagus,  574 
Coleoptratidae,  73 
Coleorrhyncha,  107 
Colias,  236 
Collaria,  600 
Collembola,  44 
Colletes,  507 
Co'letidse,  507 
Collops,  429 
Colobaspis  443 
Colobathristes,  148 
Colobathristidse,  148 
Colobodesmus,  590 
Colobognatha,  587 
Coloboneura,  301 
Colobopterus,  187 
Colocasia,  218 
Colon,  416 
Colpocephalum,  103 


Colpodia,  275 
Colydiidse,  432,  435 
Colydium,  432 
Colymbetinse,  412 
Commophila,  227 
Commophilidse,  227 
Commoptera,  350 
Compsodes,  81 
Compsornantinse,  90 
Compsomantis,  90 
Compsomyia,  314 
Compsothespinse,  84 
Compsothespis,  84,  88 
Comptosia,  295 
Conchaspididse,  131 
Conchaspis,  131,  133 
Conch vlidae,  227 
Conchylis,  227 
Coniceps,  336 
Conicera,  305 
Coniocompsa,  182 
ConiopterygidaB,  182 
Coniopteryginse,  182 
Coniopterygoidea,  182 
Coniopteryx,  182 
Conistra,  218 
Conmacharota,  109 
Conocephalinse,  52 
Conocephalus,  49,  52 
Conophorinse,  296 
Conophorus,  296 
Conopida;,  306,  324,  366 
Conopinse,  307 
Conops.  307,  307,  365,  366 
Conorhinus,  147 
Conostigmus,  494 
Conosyrphus,  309 
Conotyla,  593 
Conotylidse,  593 
Contarinia,  275 
Conwentzia,  182 
Copeognatha,  96 
Copestylum,  307,  309 
Cophura,  298 
Copidosoma,  484 
Copophora.  52   ■ 
Copophorinse,  52 
Copridse,  450 
Copris,  450 
Coptocycla,  444 
Coptodisca,  229 
Coptosoma,  150 
Coptosomidae,  150 
Coptotermes,  95 
Coptotriche,  230 
Coquillettia,  294 
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Cordax,  70 

Cordulegaster,    163,    164, 
166 

Cordulegastridae,  164,  167 
Cordulia.  164 
Corduliidae,  164, 167 
Cordyla,  278 
Cordylobia,  321 
Cordylura,  315,  319 
Cordyluridaj,  319,  333 
Cordylurinae,  319 
Coretdse,  148 
Coreoidea   148 
Corethra,  272 
Corethrinae,  272 
Coriaraehne,  562 
Corimelaenae.  150 
Corimelaenidae,  150 
Corinna,  563 
Coriseidae,  148 
Coriscus,  147 
Corixa,  151,  152 
Corixidae,  152 
Corizidse,  148 
Corizoneura,  288 
Corizus,  146,  148 
Cornetidae,  426 
Corphyra,  439 
Corrodentia,  96 
Corsomyza,  297 
Corticaria,  434 
Corticariinae,  435 
Corticoris,  145 
Corydalidae,  179,  180 
Corydalis,  179,  180 
Corydia,  82 
Corydiidae,  82 
Corylophidae,  431 
Corylophus,  431 
Corymbites,  416 
Corynephoria,  46 
Corynephoridae  46 
Corynetes,  416,  426 
Corynetidae,  428 
Corynodes,  444 
Corynoneura,  282 
Corynorhynchus,  55 
Corynoscelinse,  276 
Corynoscelis,  276 
Corynothripoides,  73 
Corypherepsis,  588 
Corythucha,  142,  144 
Coscinoptera,  443 
Cosmetidae,  553 
Cosmopepla,  151 
Cosmophorus,  481 


Cosmopterygidae,  232,233, 

246 
Cosmopteryx,  233 
Cosmoscarta,  111 
Cosmosoma,  219 
Cossidae,  206,  243,  246 
Cossoninae,  449 
Cossus,  206 
Cossyphodes,  436 
Cossj^phodidae,  436 
Cossyphodinus,  436 
Cossyphodites,  436 
Cotalpa;  452 
Cotinus,  452 
Crabro,  506 
Crabronidae,  506 
Crambinae  215,  216 
Crambus,  216 
Cramptonomyia,  273 
Cranogona,  591 
Cranopygia,  68 
Cranothrips,  73 
Craspedosoma,  592 
Craspedosomatidae,  592 
Crataerrhina,  347 
Craterostigmidae,  600 
Craterostigmorphidea,600 
Craterostigmus,  600 
Craticulina,  316 
Cratomelus,  50 
Cratyna,278 
Cratyninae,  278 
Creagris,  187 
Cremastochilus,  452 
Cremnops,  480 
Crepidohamma,  332 
Creobroter,  91 
Creobrotinae,  91 
Crescentius,  143 
Cricotopus,  282 
Crioceridae,  442 
Criocerus,  442,  442 
Criorrhina,  309,  377 
Croce,  183 
Crocidium,  296 
Crocisa,  509 
Crocothemis,  164 
Crosbycus,  554 
Crossotarsus,  445 
Crustacea,  534 
Crustulina,  559 
Cryptarcha,  419 
Cryptobethylus,  492 
Cryptocellus,  536,  543 
Cryptocephalidae,  443 
Cryptocephalus,  443 


Cryptocerata,  141 
Cryptocercidae,  79 
Cryptocercus,  79,  80 
Cryptochaetidae,  342,  366 
Cryptochaetum,  339,  342, 

366.  368 
Cryptocorypha,  588 
Cryptodesmidae,  588 
Cryptodesmus,  588 
Cryptogenius,  450 
Cryptognathidae,  576 
Cryptognathus,  576 
Cryptokermes,  128 
Cryptoparlatoria,  131 
Cryptophagidae,  424,  437 
Cryptophagus,  424 
Cryptophasa,  228 
Cryptophasidae,  228 
Cryptopidae.  600 
Cryptops,  600,  601 
Cryptorhopalum,  425 
Cryptosiphum,  125 
Cryptostemma,  543 
Cryptostemmatidae,     143, 

543 
Cryptotermes,  94 
Cryptothele,  560 
Crypturgus,  446 
Cryptus,  478 
Ctenidae,  563 
Cteniopus,  435 
Ctenisolabis,  69 
Cteniza,  556 
Ctenizidae,  556 
Ctenocephalides,  405,  406 
Ctenocephalus,  405 
Ctenophora,  268 
Ctenophorinae,  268 
Ctenophthalmidae,  405 
Ctenophthalmus,  405 
Gtenophyllus,  406 
Ctenopsyllidae,  405 
Ctenorya,  602 
Ctenostylidae,  322 
Ctenostylum,  322 
Ctenota,  299 
Ctenucha,  219 
Ctenus,  563 
Cubarie,  534 
Cuboboius,  596 
Cucujidae,  424,  438 
Cucujus,  424 
Cucullia,  218 
Culex,  272,  273,  354,  528 
Culicidse,  272,  354,  373 
Culicinae,  272 
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Culicoides,  282 
Culiseta,  272 
Cummingsia,  102 
Cunaxa,  576 
Cunaxidse,  576 
Cuniculina,  64 
Cupes,  422 
Cupidse,  422 
Cupidinidse,  239 
Cupipes.  600 
Curculoididse,  543 
Curculionidae,  447 
Curculioninae,  449 
Curculionoidea,  444 
Cursoria,  77 
Cum,  148 
Curupira,  270 
Cuterebra,  313,  315,  366, 

367 
Cuterebridse,  313 
Cuterebrinse.  313 
Cyamops,  331 
Cyathocerus,  435 
Cyathoceridse,  435 
Cyaniris,  443 
Cybseus,  560 
Cybister,  411,  412 
Cybistrinse,  412 
Cybocephalini,  431 
Cybocephalus,  431 
Cycloberotha,  186 
Cyclodesmus,  590 
Cyclopididse,  236 
Cyclopides,  236 
Cyclopodia,  346,  352 
Cycloptilum,  54 
Cyclorhabdus,  589 
Cyclorrhapha,  304,  353, 

364 
Cyclosia,  207 
Cyclotorna,  225 
Cyclotornidae,  225 
Cycnodia,  229 
Cycnodiidse,  230 
Cydia,  226 
Cydnidse,  151 
Cydnus,  151 
Cyladidse,  446 
Cylas,  414,  446 
Cyliosoma,  586 
Cylindracheta,  53,  53 
Cylindrachetidae,  53 
Cylindrococcidse,  134 
Cylindrococcus,  134 
Cylindrosella,  433 
Cylindrotoma,  266,  268 


Cylindrotomidse,  268 
Cyllene,  441,  528 
Cyllenia,  296 
Cylleniinae,  296 
Cymatodera,  427 
Cymatophora,  211 
Cymatophoridse,  211 
Cymatopsoous,  98 
Cynipidse,  483,  488,  514 
Cynipimorpha,  285,  285 
Cynipoidea,  482 
Cynomyia,  316 
Cynorrhina,  309 
Cynorta,  553 
Cynortula,  553 
Cyphocallipus,  593 
Cyphomyia,  286 
Cyphon,  418 
Cyphonidse  418 
Cyphophthalmi,  551 
Cypsela,  337 
Cypselidse,  337 
Cypselosoma,  338 
Cyrpoptus,  119 
Cyrtacanthacrinse,  57 
Cyrtacanthacrus,  57 
Cyrtaspis,  51 
Cyrtida:,  292 
Cyrtinse,  292 
Cyrtomenus,  151 
Cyrtomorpha  296 
Cyrtomorpbus,  432 
Cyrtonotinse,  344 
Cyrtonotum,  342,  344 
Cyrtopogon,  298 
Cyrtosia,  296 
Cyrtosiinse,  296 
Cyrtosternum,  145 
Cyrtoxiphus,  54 
Cyrtus  292 
Cystococcus,  132 
Cystoccelia,  56 
Cystogaster,  318 
Cyta,  576 
Cytherea,  295 
Cythereinae,  295 
Cytilus,  417 
Cytodotidae,  574 
Cytoleichidse,  574 
Cytoleichus,  574 

Dacinae,  341 
Dacne,  424 
Dacnusa,  477 
Dactylispa,  444 
Dactylopius,  134 


Dactylopiinse,  134 
Dactyloptervx,  89 
Dacus,  341, '342 
Dsesia,  547 
Dahlica,  348,  349 
Dalaca,  201 
Dalcera,  206 
Dalceridse  206 
Dalcerides,  206 
Dalmannia,  307,  307 
Dalmanniinae,  307 
Damasippoides,  64 
Damon,  541,  542 
Dampetrus,  552 
Danaidse,  238,  253 
Danais,  237,  237 
Darthula,  111 
Dartia,  572 
Dascillidse,  418 
Dascillus,  418 
Dasycera,  229 
Dasycerinse,  434 
Dasycerus,  416 
Dascyllidae,  418 
Dasyllis,    299,    375,    376, 

377 
Dasymetopa,  331 
Dasyrautilla,  500 
Dasyneura,  275 
Dasyphlebomyia,  341 
Dasyphora,  321 
Dasypogon,  298 
Dasypogoninse,  298,  299 
Dasysciara,  349 
Dasytes,  429 
Dasythrix,  299 
Dasytidse,  427,  429 
Datames,  63 
Datana,  211 
Decatoma,  486 
Decidia,  64 
Decimia,  87 
Decticinse,  52 
Decticus,  52 
Degeeriella,  103 
Deilephila,  208 
Deiphobe,  86 
Deipnopsocus,  98 
Delena,  562 
Delphacidae,  119 
Delphacixenos,  470 
Delphax,  119 
Delphinia,  331 
Deltocephalus,  113,  114 
Deltochilum,  450 
Demacrida,  50 


BRUES   AND   MELANDER:    CLASSIFICATION   OF   INSECTS 


631 


Demodex,  566,  566 
Demodicidae,  566 
Demodicoidea,  565 
Dendroiketes,  66 
Dendroctonus,    416,   445, 

445 
Dendroides,  416,  439 
Dendrolasma,  554 
Dendroleon,  187 
Dendromonomeron,  592 
Dendryphantes,  561 
Dendrosoter,  479 
Depanidse,  212 
Depressaria,  229,  247 
Depressariidse,  229 
Deraiophorus,  568 
Derallimus,  52 
Derancistrus,  441 
Derbe,  119 
Derbidae,  119 
Dermacentor,  567 
Dermanyssidae,  568 
Dermanyssus,  568 
Dermaptera,  65 
Dermatophilidae,  407 
Dermatophilus,  407 
Dermestes,  422,  425 
Dermestidae,  425 
Dermestinae,  425 
Dermodermaptera,  71 
Derodontidae,  425 
Derodontus,  425 
Dermatobia,  313 
Dermatobiinae,  313 
Deromantis,  89 
Deromyia,  298 
Deronectes,  411 
Deropeltis,  78 
Deroplatinae,  89 
Deroplatys,  85,  89 
Desmatoneura,  295 
Desmia,  216 
Desmometopa,  342,  345 
Desmonus,  590 
Desmoptera,  57 
Desmothrips,  73 
Deuterophlebia,  269,  269, 

370, 371 
Deuterophlebiidse,     269, 

354, 371 
Devadatta,  162 
Devillea,  589 
Dexia,  318 
Dexiidae,  318 
Diabantia,  87 
Diabrotica,  442,  444 


Diachasma,  481 
Diachlorinae,  287 
Diachlorus,  287 
Diachorisia,  222 
Diacrisia,  219 
Diadasia,  508 
Diadocidia,  279,  279 
Diadocidiidae,  279 
Diagrypnodes,  424 
Dialeurodicus,  124 
Dialineura,  294 
Dialysis,  290 
Dialyta,  320 
Diamesa,  282 
Diamesinae,  282 
Diamma,  499 
Diamorus,  485 
Diamusonia,  87 
Diaperasticidae,  70 
Diaperasticus,  70 
Diaperidae,  436 
Diaperis,  436 
Diaphania,  216 
Diapheromera,  64 
Diaphorinae,  304 
Diaphorus,  304 
Diaporus,  594,  596 
Diapriidae,  491,  500 
Diardia,  64 
Diarthronomyia,  275 
Diaspididae,  129 
Diaspidinae,  130 
Diaspis,  129,  130 
Diastata,  335,  342,  344 
Diastatidae,  344 
Diastatinae,  344 
Diastephanus,  476 
Diastrophus,  483 
Diathoneura,  345 
Diatraea,  216 
Diazosma,  267 
Dibrachys,  484,  484 
Dicallaneura,  239 
Dicellophilus,  602 
Dichaeta,  343 
Dichelocera,  288 
Dichomeris,  227,  241 
Dichomeridae,  228 
Dichoptera,  120 
Dichronychidae,  422 
Dichronychus,  421 
Dicrana,  68 
Dicraneura,  113 
Dicranolasnia,  554 
Dicranomyia,  268 
Dicranoptycha,  269 


Dicranota,  268,  354,  355 
Dicterias,  163 
Dictya,  328 
Dictyna,  558 
Dictynidae,  558 
Dictyophara,  119 
Dictyopharidae,  120 
Dictyopsocus,  99 
Dictyoptera,  181 
Dicymolomia,  216,  241 
Didea,  309,  377 
Didymochaeta,  334 
Didyrnocorypha,  87 
Diesingia,  581 
Dieta,  562 
Diglochis,  484 
Diguetia,  559 
Dilar,  183,  184 
Dilaridae,  184 
Dilophus,  275 
Dilta,  42 
Dimorpha,  503 
Dimorphidae,  503 
Dimorphodes,  64 
Dimorphothynnus,  499 
Dina,  63 
Dimera,  97 
Dinapsidae,  476 
Dinapsis,  476 
Dinelenchus,  470 
Dinematocricus,  596 
Dinetus,  505 
Dineutes,  412,  412 
Dinex,  70 
Dinocampus,  481 
Dinopidae,  558 
Dinopis,  558 
Dinorhax,  547 
Dinotoperla,  177 
Dinurothrips,  74 
Dinychus,  568 
Dioctria,  298 
Diomonus,  277 
Dione,  238 
Dionycha,  557 
Diopsidae,  329 
Dopisis,  328,  329 
Diopsiulus,  593 
Dioptidaj,  207,  210,  249 
Dioryctria,  215 
Dioryctus,  443 
Diospilinae,  481 
Diospilus,  481 
Diozocera,  470 
Diozoceratidae,  470 
Dipalta,  294 
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Diphadnus,  474 
Diphlebia.  162 
Diphleps,  145 
Diphyllidae,  424 
Diphyllus,  424 
Diplatyidse,  66 
Diplatys,  66 
Diplectrona,  194 
Diplocentra.  344 
Diplocentridae,  544 
Diplocentrus,  544 
Diploccelus,  424 
Diplodontus.  571 
Diploglena,  557 
Diploglossata,  71 
Diplomaragna,  593 
Diplomaragnidae,  593 
Diploneura,  305 
Diplopectron,  503 
Diplopoda,  585 
Diploptera,  79,  80 
Diplopteridse,  79 
Diplosara,  233 
Diplosaridse,  233 
Diplosis,  275 
Diplosphyronida,  548 
Diplotaxis,  451 
Diplothele,  556 
Diplura,  43,  556 
Dipluridae,  556 
Diprion,  474 

Diprionidse,  474,  511,  513 
Dipsocoridse,  143 
Dipsocoroidea,  143 
Diptera,  264 
Dircenna,  238 
Dirrhinus,  485 
Discobola,  268 
Discocerina,  343 
Discocyrtus,  553 
Discoloma,  434 
Discolomidse,  434 
Discomyza,  343 
Discopoma,  568 
Disholcaspis,  483 
Disophrys,  480 
Dissosteira,  55,  56 
Ditsenia,  328 
Ditaxis,  183 
Ditha,  548 
Ditomyia,  279,  280 
Ditomyiidae,  280,  358 
Dixa.  273,  273,  356,  373 
Dixidae,  273,  356,  373 
Dixippus,  64 
Docosia,  278 


Doderia,  587 
Dodona,  239 
Dolerus,  473,  474 
Dolichocephala,  301 
Dolichoderinse,  489 
Dolichoderus,  489 
Dolichomyia,  296 
Dolichopeza,  267,  268 
Dolichopezinae,  268 
Dolichopoda,  50 
Dolichopodidse,  302,  350, 

362, 377 
Dolichopodinae,  303 
Dolichopsylla,  406 
Dolichopsyllidae,  406 
Dolichopus,  299,  303,  361, 

362 
Dolichurus,  503 
Doliomalus,  561 
Dolistenus,  597 
Dolomedes,  561 
Domomyza,  339 
Donacia,  441 
Donaciidae,  441 
Donaconethis,  92,  92 
Donusa,  64 
Doratodesmus,  588 
Dorcadion,  441 
Dorcatoma,  416 
Dorceus,  558 
Dorcus,  450 
Dores,  63 
Doros,  309 
Doru,  67,  70 
Dorycallipus,  593 
Dorycera,  331 
Doryceridae,  331 
Doryctes,  479 
Doryctinse,  479 
Dorylaidae,  310 
Dorylas,  310 
Dorylinse,  490 
Dorylus,  490 
Dorymyrmex,  489 
Dorypetalidae,  593 
Dorypetalum,  593 
Doubledaya,  432 
Douglasia,  230 
Douglasiidae,  230 
Doydirhynchidae,  449 
Draeculacephala,  111 
Drapetes,  421 
Drapetis,   299,   300,   362, 

363 
Drapetisca,  560 
Drassidae,  562 


Drassodes,  562 
Drassus,  562 
Drasterius,  421 
Drepana,  217 
Drepanepteryx,  184 
Drepanicus,  183 
Drepanidae,  217,  221,  248 
Drepanulidae,  217 
Dreyfusia,  126 
Drilidae,  431,  453 
Drilocephalus,  431 
Drilus,  431 
Dromseolus,  422 
Drosicha,  128 
Drosophila,  342,  345,  350, 

368 
Drosophilidse,    344,    350, 

368 
Drosophilinae,  345 
Drunella,  172 
Dryas,  238 
Dryinidae,  493,  501,   502 

514 
Dryinopsis,  500 
Dryinus,  493 
Drymodromia,  301 
Drymonia,  211 
Drymusa,  559 
Dryomyza,  327 
Dryomyzidae,  327,  351 
Dryomyzinae,  327 
Dryoperia,  232 
Dryopidae,  418 
Dryops,  418 
Dyschirius,  410 
Dyscoletes,  481 
Dysdera,  557 
Dysdercus,  149,  149 
Dysderidae,  557 
Dysmachus,  298 
Dyme,  64 
Dynastes,  452 
Dynastidae,  452 
Dynatosoma,  278 
Dysodia,  214 
Dysodiidae,  145 
Dysphaea,  162 
Dyspteris,  210 
Dystacta,  87 
Dystactinae,  87,  90 
Dytiscidae,  411 
Dytiscina?,  412 
Dytiscus,  411,  412,  528 
Duliticola,  453 
Duomyia,  331 
Duralimnesia,  571 
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Dusmetina.  350 
Duvita,  227 
Dziedzickia,  277 

Eacles,  211 
Earias,  219,  220 
Earinus,  480 
Eatoniana,  576 
Eatonica,  170 
Eburia,  441 
Ecacanthothripidae,  76 
Ecacanthothrips,  76 
Eccoptogaster,  446 
Eccoptomera,  335 
Ecdyonuridse,  172 
Ecdyonurus,  172 
Echestypus,  347 
Echidnophaga,  407 
Echidnophagidae,  407 
Echinischodea,  583 
Echiniscidae,  583 
Echiniscoides,  583 
Echiniscus,  583 
Echinolaelaps,  568 
Echinomegistus,  568 
Echinopsalis,  68 
Echinophthirius,  104 
Echinophthiriidae,  104 
Echinopsocus,  98 
Echinosoma,  68 
Echinosomatidae,  68 
Echmepteryx,  98 
Echmostigmus,  600 
Ecitomyia,  306,  350 
Eciton,  490,  491 
Eclimus,  296 
Ecphylus,  479 
Ectadoderus,  54 
Ectatops,  150 
Ectatosticta,  557 
Ectecephala,  340 
Ectemnia,  281 
Ectemniinae,  281 
Ectobia,  79 
Ectobiidte,  79 
Ectoedemia,  221,  223 
Ectognatha,  41 
Ectotrophi,  41 
Ectrephes,  422,  423 
Ectrephiclae,  423 
Ectropa,  207 
Ectropidae  207 
Edapteryx,  217 
Edwardsellum,  281 
Edwardsina,  269,  270 
Edwardsinae,  270 


Eginia,  321 
Eginiinae,  321 
Egle,  319 
Egropa,  117 
Elacatidae,  435 
Elacatis,  435 
Elachertidae,  486 
Elachiptera,  340 
Elachista,  229,  230 
Elachistidae,  230 
Elaea,  87 

Elaphidion,  440,  441 
Elaphogonus,  590 
Elaphomyia,  332 
Elaphroptera,  499 
Elasmidae,  486 
Elasmoscelis,  121 
Elasmosoma,  480 
Elasmus,  475,  486 
Elassogaster,  331 
Elassoneuria,  170 
Elater,  421 
Elateridae,  422 
Elatobia,  224 
Eleleis,  562 
Elenchidae,  470 
Elenchoidea,  470 
Elenehoides,  470 
Elenchus.  470 
Eleodes,  436,  437 
Eleuterata,  408 
Elgiva,  328 
Elidoptera,  119 
Elipsocus.  99 
Elis,  498, 498,  499 
Ellampus,  493 
Ellipoptera,  104 
Ellipsidion,  79 
Elliptoblatta,  82 
Elophila,  216 
Elythroptera,  408 
Embia,  92 
Embidopsocus,  98 
Embidotroctes,  97,  98 
Embiidae,  92 
Embiidina,  91 
Embiodea,  91 
Embioidea,  91 
Embioptera,  91 
Embolemidae,  492,  500 
Embolemus,  492 
Emesa.  147 
Emesidae,  147 
Emmenognatha,  180 
Emperoptera,  350,  351 
Empheriidae,  98 


Emphor,  508 
Emphytinae.  512 
Emphytus,  474 
Empididae,  297,  300,  309, 

362 
Empidideicus,  296 
Empidinae,  301 
Empis.  301,  302 
Empoa,  113 
Empoasca.  114 
Empusa,  84,  88 
Empusinae,  84 
Enallagma,  161 
Enalljapyx,  43 
Enchenopa,  108 
Encyrtidae,  484,  488 
Encyrtothynnus,  499 
Encyrtus,  484 
Endacusta,  54 
Enderleinia,  109 
Enderleiniinae,  109 
Endomia,  439 
Endomychidae,  434 
Endomychus,  434 
Endotrophi,  43 
Endromidafi,  220 
Endromididae,  220 
Endromis,  220 
Endrosis,  232 
Eneoptera,  54 
Eneopterinae,  54 
Engycystis,  499 
Engyophlebidae,  204 
Engyophlebus,  204 
Enicita,  323 
Enicmus,  344 
Enicocephalidae,  147 
Enicophlaebia,  88 
Enkrates,  69 
Ennearthron,  432 
Ennomos,  209 
Enochrus,  414 
Enodia,  238 
Ensina,  341 
Entedontidae,  486 
Entognatha,  43 
Entomobrya,  46 
Entomobryidae,  46 
Entylia,  107,  108 
Eoctenes,  154 
Eomantis,  88 
Eoperipatinae,  533 
Eoperipatus,  533 
Eosentomidae,  40 
Eosentomon,  40 
Epacmus,  295,  295 
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Epallagidas,  162,  165 
Epanerchodus,  588 
Epaphrodita,  87 
Epaphroditinas,  87,  91 
Eparchus,  70 
Epargyreus,  234,  235 
Eparmene,  119 
Epectris,  557 
Epeira,  560 
Epeiridae,  560 
Epeolus,  475,  509 
Epeorus.  172 
Epermenia,  231 
Epermeniidae,  231 
Epexochlaenoides  485 
Ephedrus,  482 
Ephemera,  170 
Ephemerella,  171,  172,174 
Ephemerellidae,  172,  175 
Ephemerida,  169 
Ephemeridae,  170.  173 
Ephemeroidea,  169 
Ephemeroptera,  169 
Ephestia,  215,  217 
Ephippiger.  53 
Ephippigerinae,  53 
Epbippium,  286 
Ephutomorpha,  500 
Ephydra,  343,  368 
Ephydrida-,  343,  350.  368 
Ephydrinse,  343 
Ephygrobia,  343 
Epibates,  296 
Epiblemidae,  226 
Epicarsa,  123 
Epicauta,  437,  439 
Epicimelia,  211 
Epicnaptera,  220,  221 
Epicnopterygidae,  208 
Epicoccus,  133 
Epicopeia  212,  213 
Epicopeiidae,  213 
Epidapus,  278,  349 
Epierus,  416 
Epilachna.  433,  434 
Epilampra,  79 
Epilampridae,  79 
Epimarptidae,  233 
Epimarptis,  233 
Epimartyria  200 
Epimorpha,  599 
Epinannolene,  596 
Epinannolenidse,  596 
Epinot'a,  226 
Epiophlebia,  160 
Epiophlebiidae,  160,  165 


Epipaschia,  216 
Epipaschiinas,  216 
Epiperipatus,  533 
Epiphloeus,  426 
Epiphragma,  268 
Epiplatea,  336 
Epiplema,  210 
EpiplemidaR,  210,  251 
Epipocus,  434 
Epipsocus,  99 
Epipsylla,  123 
Epipyropidae,  205,  249 
Epipyrops,  205 
Episcapha,  424 
Epistenia,  486 
Epitragus,  436 
Epitrimerus,  565 
Epochra,  341 
Epomyia,  294 
Eproboscidea,  311 
Epuraea,  419 
Epvris,  494 
Equitidae,  236 
Erannis,  209 
Erasmia,  207 
Erastria,  218 
Erax,  298,  298 
Erechthiidae,  223 
Eremazus,  451 
Eremiaphila,  87 
Eremiaphilinae,  86,  87 
Eremobates,  547,  547 
Eremocneminse,  298 
Eremopsocus,  99 
Eremus,  53 
Eresidae,  558 
Eresus,  558 
Eretmoptera,  349 
Eretmopteridae,  349 
Ereynetes,  576 
Erginulus,  553 
Erianthus,  56 
Erineophilus,  446 
Erinna,  289 
Erinnidae,  289 
Eriocampoides,  474 
Eriocephala,  200 
Eriocephalidae,  200 
Eriocera,  268 
Eriococcidae,  134 
Eriococcus,  134 
Eriocrania,  200 
Eriocraniidae,  200,  242 
Eriogaster,  221 
Eriogone,  560 
Eriophyes,  565,  566 


Eriophyidae,  565 
Erioptera,  268 
Eriopterinae,  268 
Eriosoma,  126 
Eriosomatidae,  126 
Eriosornatinae,  126 
Eriozona,  309 
Eristalinse,  309 
Eristalis,   307,   309,   365, 

365 
Ernestia,  318 
Ernobius,  426 
Ero,  559 

Erotylidae,  424,  432 
Erotylus.  432 
Erpetogomphus,  164 
Erycina.  239 
Erycinidae,  239 
Erynninae,  236 
Erynnis,  235 
Erythraeidae,  576 
Erythraeus.  576 
Erythroneura,  114 
Escaryus,  602 
Eschatocerus,  52 
Esenbeckia,  289 
Esphalmenidse,  68 
Esphalmenus,  67,  68 
Esthiopterum,  103 
Estiemene,  219 
Ethelum,  534 
Ethmia,  229 
Ethmiidaa,  229,  247,  250 
Euacanthida3,  117 
Euacanthus,  115,  117 
Euaresta,  341 
Eubadizon,  481 
Eubelidae,  534 
Eubekim.  534 
Eublemma,  218 
Euborellia,  68 
Eubrianax,  418 
Eucampsipoda,  352 
Eucarlia,  595 
Eucentrobolus,  595 
Eucera.  508 
Eucerceris,  504,  505 
Eucessia,  295 
Eucestia,  210 
Eucestidae,  232 
Eucharididae,  485 
Euchera,  217,  217 
Euchiridae,  452 
Euchirus,  452 
Euchloris,  210 
Euchomenella,  86 


BRUES   AND   MELANDER:    CLASSIFICATION   OF   INSECTS 


635 


Euchromia,  219,  220 
Euchromiidae,  219,  250 
Eucinetidae,  418 
Eucinetus,  418 
Euclea,  207 
Eucleidse.  207,  241 
Euclemensia,  231 
Eucles,  64 
Euclimacia,  183 
Eucnemidse,  422 
Eucnemis,  422 
Eucocytiidae,  219 
Eucoila,  483 
Euconnus,  428 
Euconocephalus,  52 
Eucorethra,  272 .  273 
Eucoryphus,  304 
Eucosma,  226 
Eucosmidae;  226 
Eucratonyx,  602 
Eucymatoge,  210 
Eudamida?,  236 
Eudamus,  235 
Eudarcia,  222 
Eudermaptera,  66 
Eudesmia,  219 
Eudiospilus,  481 
Eudmeta,  285 
Eudohrnia,  70 
Eudohrniidae,  70 
Eueididaj,  238,  253 
Euemenophorus,  556 
Eufernaldia,  215 
Eugaster,  53 
Euglenes,  439 
Euglenidae,  439 
Euglossa,  508 
Euglossidae,  508 
Eugnatha,  587 
Eugonia.  209,  238 
Euhybos,  302,  302 
Eulachnus,  124 
Eulalia.  286 
Eulema,  508 
Eulia,  226 
Eulonchus,  292 
Eulophidae,  486,  488 
Eulophus,  484,  486 
Eumacrocentrus,  480 
Eurnastacinse,  56 
Eumastax,  56 
Eumecacis,  284 
Eumenes,  497,  498 
Eumeninae,  497 
Eumenotes,  145 
Eumerinae,  309 


Eumerus,  309 
Eumolpidae,  444 
Eumyiidae;  311 
Euoxypilus,  86 
Eupalus,  576 
Euparagia,  496 
Euparagiinse,  496 
Euparia,  451 
Euparyphus,  286 
Eupatnocera,  470 
Eupatithripidae,  76 
Eupatithrips,  76 
Eupatra,  571 
Eupelmidae,  484 
Eupelmus,  484 
Euphalarus,  123 
Euphoria,  452 
Euphorinae,  481 
Euphorus,  481 
Euphydryas,  234,  238 
Euphyllura,  123 
Euphyonartex,  117 
Eupines.  415 
Eupistidae,  232 
Eupithecia,  210 
Euplectrus,  486 
Euplectus,  415 
Euplcridae,  238 
Eupodes,  576 
Eupodidae,  576 
Eupodoidea,  574 
Euporismus,  185 
Euprepia,  219 
Euproctis,  218 
Euprosopia,  331 
Eupsalis,  447 
Eupterote,  211 
Eupterotidae,  211,  251 
Eupterygidae,  114 
Euptoieta,  238 
Eurema,  236 
Eurhinocricus,  596 
Euribia,  341 
Euribiidae,  340 
Euricania,  121 
Eurina,  340 
Eurobius,  184 
Eurosta,  341,  342 
Eurrhypara,  216 
Eurybata,  325 
Eurybia,  239 
Eurybrachidae,  121 
Eurybrachys,  121 
Eurycantha,  64 
Eurychoromyia,  322 
Eurychoromyiinae,  322 


Eury enema,  65 
Eurycotis,  78 
Eurycyttarus,  209 
Eurygaster,  150 
Euryischia,  486 
Eurymela,  112 
Eurymus,  236 
Euryneura,  286 
Euryophthalmus,  150 
Eurypauropodidae,  584 
Eurypauropus,  584,  584 
Eurypelma  556 
Euryporyphes,  57 
Eurystethidae,  436 
Eurystethus,  436 
Eurvtenes,  481 
Eurytion,  603 
Eurytoma,  486 
Eurytomidse,  486,  488,514 
Euscaphurus,  418 
Eusapyga,  500 
Eusarcus,  553 
Euscelidia,  298 
Euscelis,  114 
Euschemon,  203,  235 
Euschemonidae,  203,  235 
Euschistus,  151,  151 
Euscorpiinae,  545 
Euscorpius,  545 
Euselasia,  239 
Eusemia,  219 
Eusiphona,  345 
Eustalocerus,  481 
Eusthenia,  176 
Eustheniidae,  176,  178 
Eustrotia,  218 
Eutardigrada,  582 
Eutarsus,  304 
Eutermes,  94 
Eutettix,  114 
Euthore,  162 
Euthrips,  72 
Euthycera,  328 
Euthychaeta,  344 
Euthyneura,  301 
Euthyphleps,  86 
Euthyplocia,  169 
Euthyrrhapha,  81 
Euthyrrhaphidae,  81 
Euthysanius,  428 
Eutreta,  341 
Eutrichophilus,  103 
Euvanessa,  238 
Euxanthis,  227 
Euxesta,  330,  330 
Euxoa,  218 
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Euzercon,  569 
Evsesthetinse,  430 
Evagrus,  556 
Evalces,  438 
Evallogeophilus,  602 
Evania,  476 
EvaniidBe,  476 
Evaniocera,  438 
Evaniocerini,  438 
Evasa,  285 
Everes,  239 
Evetria,  226 
Evippa,  561 
Ewingia,  572 
Ewingiidae,  572 
Exallonyx,  492 
Exechia,  278,  358,  359 
Exeiridse,  503 
Exeirus,  503 
Exema,  443 
Exeuthyplocia,  170 
Exoprosopa,  294 
Exoprosopinse,  295 
Exorista,  318,  377 
Exoristidae,  318 
Exothecinse,  479 
Exothecus,  479 
Eylaidje,  570 
Eylais,  570 

Fagina,  591 
Faginidse,  591 
Falcaria,  217 
Fallenia,  291 
Fannia,  320 
Fanniinse,  320 
Fasisuga,  131 
Faventia,  119 
Feaellidse,  550 
Fecenia,  558 
Feltria,  572 
Fenusa,  474 
Fenusinse,  513 
Fessonia,  576 
Fidena.  289 
Fidia,  442,  443 
Figitidaa,  483,  488,  514 
Filistata,  557 
Filistatidae,  557 
Fioria,  597 
Fiorinia,  130,  131 
Fioriniinse,  130 
Fischeria,  86 
Fischeriinse,  86,  89 
Flata,  120 
Flatidas,  120 


Flatoides,  120 
Flirtea,  553 
Fontaria,  590 
Fontariidse,  590 
Forcipomyia,     282,     356, 

357 
Forcipula,  68 
Forda,  126 
Fordinae,  126 
Forellia,  572 
Forficula,  67,  70 
Forficulales,  69 
Forficulidse,  70 
Forficulina,  65 
Forficuloidea,  69 
Formica,  489 
Formicaleo,  187 
Formicidse,  489,  515 
Formicinse,  489 
Formicoidea,  489 
Formicomus,  439 
Fornax,  422 
Fracticipita,  404 
Frankliniella,  74,  75 
Franklinothripidse,  73 
Franklinothrips,  73,  75 
Frenatse,  200 
Freyana,  574 
Freysiula,  122 
Friesia,  281 
Frontina,  318 
Frontipoda,  572 
Fucellia,  319 
Fucelliina?,  319 
Fulcidacidse,  443 
Fulciniella,  88 
Fulgora,  119 
Fulgoridse,  119 
Fulgoroidea,  108 
Fumea,  207 
Fungivoridae,  277 
Fungivorides,  278 
Fustiger,  415 

Gagrella,  553 
Galeatus,  142 
Galeodes,  536,  547 
Galeodidse,  547 
Galepsus,  87 
Galeruca,  444 
Galerucella,  444 
Galerucidae,  444 
Galesus,  491 
Galloisiana,  47,  48 
Galleria,  215 
Galleriinae,  215 


Galgulidae,  153 
Galgulus,  153 
Galumna,  570 
Gamasomorpha,  557 
Gamasus,  568 
Ganonema,  194 
Gardena,  147 
Gargaphia,  142 
Garibius,  600 
Garrina,  602 
Garypinus,  550 
Garypodidae,  550 
Garypodoidea,  549 
Garypus,  550 
Gasteracantha,  560 
Gasteruption,  476.  482 
Gasteruptionidse,  476 
Gastropacha,  221 
Gastrophilidae,  322,  366 
Gastrophilus,  315,  322, 

366,  367 
Gastropsis,  507 
Gastrotheca,  478 
Gastrotheus,  41 
Gaurax,  340 
Gayella,  496 
Gayellinae,  496 
Gayenna,  563 
Gayomyia,  184 
Gekobia,  575 
Gelanor,  559 
Gelastocoridae,  153 
Gelastocoris,  153 
Gelchossa,  142 
Gelechia,  228,  528 
Gelechiidas,  228,  233,  241, 

243, 246 
Geocoridse,  149 
Geocoris,  149 
Geocorisaa,  141 
Geogarypus,  550 
Geomantis,  86 
Geometra,  209 
Geometricte,  209,  210,  248 
Geometroidea,  240 
Geomyza,  335,  339,  339 
Geomyzidae,  335,  339 
Geophilella,  603 
Geophilellidse,  603 
GeophilidaB,  603 
Geophilomorpha,  600 
Geophilus,  603 
Georgella,  571 
Georyssida3,  432 
Georyssus,  432 
Geosarginse,  286 


BRUES  AND   MELANDER:   CLASSIFICATION   OF   INSECTS 


63, 


Geosargus,  284,  286 
Geoscapheus,  80 
Geotomus,  151 
Geotrupes,  450 
Geotrupidse,  450 
Gephyra,  215 
Geranomvia,  268 
Geron,  295,  296 
Gerridse,  152 
Gerris,  151,  151 
Gerroidea,  142 
Gervaisiidae,  587 
Gervasia,  587 
Gibbium,  427 
Gigantodax,  281 
Gigantothrips,  75 
Gilletteella,  126 
Gingla,  207 
Giraffomyia,  332 
Gitona,  345 
Givira,  206 
Glabellula,  296 
Glabellulinaj,  296 
Glaphyria,  216 
Glaphyridae,  451 
Glaphyriinae,  216 
Glaphyrus,  451 
Glaresis,  450 
Glaucolepis,  221 
Glaucopsyche,  239 
Glenanthe,  343 
Gliphypteryx,  227 
Gliricola,  102,  102 
Glischrochilus,  418 
Globotherium,  586 
Gloma,  301 
Glomerellina,  587 
Glomerida,  587 
Glomeridella,  587 
Glomeridellidse,  587 
Glomeridesmidse,  586 
Glomeridesmus,  586 
Glomeridia,  586 
Glomeris,  587 
Glossata,  198 
Glossina,  299,  321 
Glossinidse,  321 
Glossosoma,  193 
Glutops,  289 
Glyciphagus,  574 
Glyphidocera,  227 
Glyphipterygidse,  228, 247 
Glyph  ipteryginse,  228 
Glyphipteryx,  228 
Glyptocombus,  143 
Glyptometopa,  499 


Glyptomorpha,  478 
Gmogala,  557 
Gnaphiscus,  572 
Gnaphosa,  562 
Gnomeskelus,  589 
Gnomulus,  552 
Gnophomyia,  268 
Gnorimus,  452 
Gnoriste,  278 
Gnorimoschema,  227,  228 
Gnosippus,  547,  547 
Gnostidse,  417 
Gnostus,  417 
Goeldia,  272 
Goliathus,  437,  452 
Gomophomastax,  56 
Gomphida?,  164,  166 
Gomphocerus,  56 
Gomphodesmidse,  590 
Gomphodesmus,  590 
Gomphomastacinse,  56 
Gomphus,  164 
Gonatista,  89 
Gonatistella,  89 
Gonatocerus,  483 
Gonatopus,  493,  495 
Gongrozus,  286 
Gonia,  299,  318 
Goniastes,  418 
Gonibregmatidse,  602 
Gonibregmatus,  602 
Gonioootes,  103 
Goniodes,  103 
Goniodoma,  232 
Goniops,  288 
Goniosoma,  553 
Goniozus,  494 
Gonolabidura,  68 
Gonolabina,  68 
Gonolabis,  68 
Gonophora,  444 
Gonyleptes,  553 
Gonyleptidae,  552,  553 
Gonypeta,  90 
Gonypetella,  87 
Gorgora,  108 
Gorytes,  503,  504 
Gorytidse,  503 
Gossyparia,  134 
Gracilaria.  232 
Gracilariidse,  232,  242 
Grallipeza,  325 
Grammodes,  218 
Gramrnostola,  556 
Graphocephala,  111 
Graphomyia,  321 


Graphosomatidse,  150 
Grapta,  238 
Graptolithidge,  226 
Graptostethus,  149 
Gratidia,  64 
Gressoria,  61 
Gripopterygidse,  176,  177 
Gryllacridse,  53 
Gryllacris,  49,  53 
Gryllidae,  54 
Grylloblatta,  47,  48 
Grylloblattidse,  48 
Grylloblattodea,  47 
Grylloblattoidea,  47 
Gryllodes,  54 
Gryllotalpa,  53,  54 
Gryllotalpidae,  54 
Gryllinae,  54 
Gryllus,  51,  54 
Gryocraspedum,  295 
Gryon,  494 
Gularostria,  107 
Gylippus,  547 
Gymnaspis,  131 
Gymnocerata,  141 
Gyrnnomyza,  323 
Gymnopa,  343 
Gymnophora,  306 
Gymnopleurus,  450 
Gymnopinse.  343 
Gymnoscelus,  480 
Gymnosoma,  318 
Gymnosomatidse,  318 
Gymnostreptus,  594,  596 
Gyna,  82 
Gynacantha,  164 
Gynandrophthalma,  443 
Gypona,  107,  112 
Gyponidaa,  112 
Gypsonoma,  226 
Gyretes,  412 
Gyrinidse,  413 
Gyrinoidea,  413 
Gyrinus,  412,  412 
Gyroneuron,  479 
Gyropida?,  102 
Gyrophallus,  588 
Gyropus,  102, 102 
Gyrostoma,  497 

Haania,  84 
Haasea,  592 
Habrobracon,  478 
Habrocerinaj,  429 
Habrodesmus,  589 
Habrophlebia,  172, 174 
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Habropogon,  298 
Habrosyne,  211 
Hadena,  218 
Hades,  239 
Hadruroides,  546 
Hadogenes,  545 
Hadrobregmus,  426 
Hadronotus,  494 
Hadrotarsidse,  557 
Hadrotarsus,  557 
Hadrurus,  546 
Hsemaphysalis,  567 
Haematobia,  321 
Haematobosca,  321 
Haematomyzidae,  104 
Hsematomyzus,  104 
Haematopinidae,  105 
Haematopinus,  105 
Haematopinoides,  105 
Haematopinoididae,  105 
Haematopota,  287 
Hsematopotinae,  287 
Haematosiphon,  143 
Haemogamasus,  568 
Haemolytis,  225,  233 
Haemonia,  441 
Haemorrhagia,  208 
Haeterina,  162 
Hahnia,  560 
Halacaridae,  570 
Halacarus,  570 
Halacogaster,  431 
Halarachne,  568 
Halarachnidae.  568 
Halechiniscidae,  583 
Halechinisous,  583 
Halesus,  192 
Halictoides,  508 
Halictophagidae,  470 
Halictophagoidea,  470 
Halictophagus,  470 
Halictophilus,  470 
Halimococcus,  134 
Haliplidse,  410 
Haliplus,  410,  412 
Halisidota,  219 
Halleinosoma,  590 
Hallomenus,  438 
Halobates,  151 
Halterata,  264 
Halteriptera,  264 
Haltica,  444 
Haltichella,  485 
Halticidae,  444 
Halticus,  144,  145,  508 
Hamadryas,  238 


Hamamelistes,  126 
Hamataliva,  560 
Hammatorrhina,  269,  270 
Hammomyia,  319 
Hamophthirius,  105 
Hanseniella,  44,  604 
Hapalotrichinae,  270 
Hapalothrix,  270 
Haphospatha,  321 
Haploa,  219 
Haplobainosoma,  592 
Haplobainosomatidae,  592 
Haplocampa,  44 
Haploembia,  92 
Haplocnemus,  429 
Haplophilus,  602 
Haplopeza,  88 
Haploporatia,  591 
Haploptilia,  232 
Haploptiliidae,  232 
Haplophthalmus,  534,  534 
Haplostomata,  312 
Haplothele,  556 
Haplothysanus,  596 
Harmolita,  486 
Harmologa,  226 
Harmostes,  148 
Harpactes,  557 
Harpactor,  147 
Harpagomantis,  91 
Harpagophora,  596 
Harpagophoridae,  596 
Harpalus.  409,  410 
Harpobittacus,  189 
Harrisina,  208,  208 
Hartomyia,  281,  282 
Hasora,  235 
Haustellata,  264 
Hebecnema,  320 
Hebridae,  147,  150 
Hebrus,  147,  150 
Hecabolinse,  479 
Hecabolus,  479 
Hectopsylla,  406 
Hectopsjdlidae.  406 
Hedroneura,  328 
Hedychrum,  493 
Helcomyza,  327 
Helcomyzinse,  327 
Helcon,  480 
Helconinse.  480 
Heleida?,  282 
Heleocoris,  154 
Heleodromia,  301 
Helice,  233 
Helicobia,  316 


Helicoconis,  182 
Heliconiidae,  238 
Heliconius,  238 
Helicopis,  239 
Helicus,  418 
Helina,  320 
Heliocharis,  163 
Heliodines,  231 
Heliodinida;,  229,  231,244, 

246 
Heliothis,218 
Heliothrips,  72,  74 
Helle,  292 
Heliozela,  230 
Heliozelidae,  229,  230,  242 
Hellichia,  281 
Hellichiinse,  281 
Hellula,  216 
Helmidse,  420 
Helmis,  420 
Helobia,  268 
Helodes,  418 
Helodidae,  418 
Helodon,  281 
Helomyza,  334.  335 
Helomyzidae,  334 
Helomyzinae,  334,  335 
Helorimorphinse,  482 
Helophilus.  309 
Helophorina?,  414 
Helophorus,  414 
Helopidse.  436 
Helops,  436 
Heloridse,  492 
Helorimorpha,  482 
Helorus,  492 
Helota,  424 
Helotidae,  424 
Helotrephes,  152 
Helotrephidae,  152 
Helotrephinae,  152 
Hemaris,  208 
Hemerodromiinae,  301 
Hemerobiidse,  184 
Hemerobioidea,  183 
Hemerobius,  184 
Hemerocampa,  218 
Hemerodromia,  301 
Hemeromyia,  345 
Hemerophilidae,  228 
Hemiceras,  208 
Hemichionaspis,  130 
Hemiclcea,  562 
Hemiclonia,  52 
Hemicoccinae,  134 
Hemifcenus,  476 
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Hemileuca,  213 
Hernileucidae,  213 
Hemileucinse,  251 
Hemicampa,  44 
Hemimene,  226 
Hemimericise,  71 
Hemimerus,  71 
Hemineura,  99 
Heminyctibora,  79 
Hemiodoecus,  134 
Hemipauropus,  584 
Hemipenthes,  294 
Hemipeplus,  424 
Hemiphlebia,  160,  161 
Herniphlebiidae,  161 
Hemiphrynus,  542 
Hemipsocus,  99 
Hemiptera,  140 
Hemipterota,  81 
Hemithea,  210 
Hemitheidae,  210 
Hemisaga,  52 
Hemisarcoptes,  574 
Hemiscorpion ,  544 
Hemisia,  508 
Hemisphserius,  121 
Hemistephanus,  476 
Hendecatomus,  432 
Henia,  603 
Henica,  296 
Henicocephalidae,  147 
Henicocephalus,  146,  147 
Heniconeura,  296 
Henicops,  600 
Henicopidae,  600 
Henopidae,  292 
Heodes,  239 
Hepialidae,  201,  245 
Hepialoidea,  200 
Hepialus,  201 
Heptagenia,  172 
Heptageniidae,  172,  173 
Heptathela,  555 
Heptatoma,  287 
Hera,  320 
Hercostomus,  303 
Herculia,  215 
Heretomera,  413 
Heriades,  507 
Herina,  331 
Heringia,  308 
Hermannia,  570 
Hermarchus,  64 
Hermes,  179 
Hermetia,  285,  360,  361 
Hermetiinae,  285 


Herminia,  218 
Hermippus,  559 
Hersilia,  560 
Hersiliidse,  560 
Hersiliola,  560 
Hesperempis,  301 
Hesperia,  235,  236 
Hesperiidae,  235,  252 
Hesperiinae,  236 
Hesperinidse,  273 
Hesperinus,  274 
Hesperioidea,  233 
Hesperoctenes,  154 
Hesperoleon,  187 
Hesperophylum,  144 
Hestiasula,  91 
Hetaeriinae,  423 
Heteracanthia,  284 
Heterocampa,  211 
Heterocera,  201 
Heteroceridae,  432 
Heterocerus,  416,  432 
Heterochaetula,  90 
Heterochila,  327 
Heterochroa,  238 
Heteroconis,  182 
Heterocopus,  62,  63 
Heterodoxus,  102 
Heterogenea,  207 
Heterogeneidae,  207 
Heterogyna,  489 
Heterogynidae,  208,  239 
Heterogynis,  208 
Heterojapyx,  43 
Heterolampra,  79 
Heterolatzella,  592 
Heterolatzellidae,  592 
Heterometrus,  545 
Heteroneura,  200,  334 
Heteroneuridae,  334 
Heteropeza,  275 
Heteropezinae,  275 
Heterophrynus,  542 
Heteroplectron,  194 
Heteropoda,  562 
Heteropogon,  298 
Heteroporatia,  591 
Heteroporatiidae,  591 
Heteropsylla,  123 
Heteroptera,  140 
Heteropteryginae,  63 
Heteropteryx,  62,  63 
Heterosphyronida,  548 
Heterospilus,  479 
Heterostylum,  297 
Heterotardigrada,  582 


Heterothripidae,  74 
Heterothrips,  74 
Heterotropinae,  296 
Heterotropus,  296 
Hetrodes,  53 
Hetrodinag,  53 
Hexacentrus,  52 
Hexagenia,  170 
Hexalebertia,  572 
Hexamitocera,  319 
Hexatoma,  268 
Hexatominss,  268 
Hexisopodidae,  547 
Hexisopus,  547 
Hexura,  556 
Hibrildes,  221 
Hieroxestidae,  223 
Hilara,  301 
Hilarella,  316 
Hilarempis,  301,  302 
Hilarimorpha,  290,  290 
Hilarimorphinae,  290 
Hilda,  117 
Himantariidse,  602 
Himantarium,  601 
Himantopteridae,  204 
Himantopterus,  204,  205 
Himantosoma,  602 
Hindola,  109 
Hindolinee,  109 
Hippasa,  561 
Hippelates,  340 
Hippiscus,  56 
Hippobosca,  347 
Hippoboscidae,  347,  352 
Hippoboscinae,  347 
Hippodamia,  434 
Hirmoneura,  291 
Hirmoneurinae,  291 
Hirtea,  286 
Hispa,  444 
Hispaniosoma,  592 
Hispella,  442 
Hispidae,  444 
Hister,  423 

Histeridae,   418,   423.   436 
Histerinae,  423 
Histiosoma.  574 
Histriciidse,  318 
Hodotermes,  94 
Hodotermitidae,  95 
Hofmannia,  231 
Hollandidae,  206 
Holcocera,  230,  232 
Holocompsa,  81 
Hololampra,  79 


640 


bulletin:  museum  of  comparative  zoology 


Hololepta,  423 
Hololeptinae,  423 
Holoparamecinae,  434 
Holopogon,  298 
Holorusia,  268 
Holosiro,  566 
Holotergidae,  543 
Holothyrus,  567 
Holopodostreptus,  597 
Holothyridae,  567 
Holurothrips,  76 
Homaemus,  150 
Hoinaledra,  233 
Homalocneminae,  301 
Homalocnemis,  301 
Homalomyia,  366,  367 
Homalonychidae,  562 
Homalonychus,  562 
Homalopterus,  79 
Homalota,  429 
Homilops,  470 
Homoeocerus,  148 
Homoeogamia,  81 
Homceogamiidae,  81 
Homoeoxiphus,  54 
Homoneura,  200,  327 
Homoneuria,  170 
Homoptera,  106 
Homorocoryphus,  52 
Hoplacantha,  284 
Hoplocampa,  474 
Hoplocampinse,  512 
Hoploclonia,  63 
Hoplocorypha,  85,  87 
Hoplocyrtoma,  301 
Hoploderma,  569,  570 
Hoplodermatidse,  570 
Hoplodictya,  328 
Hoplistes,  286 
Hoplodonta,  286 
Hoplopleura,  105,  105 
Hoplopsyllus,  405 
Hoplionota,  444 
Hoplopria,  491 
Hormaphidinae,  126 
Hormaphis,  126 
Hormetica,  82 
Hormiinae,  479 
Hormiopterus,  479 
Hormius,  479 
Hormopeza,  301 
Hormosomyia,  274,  275 
Hormurus,  545 
Hornia,  439 
Horus,  550 
Howardia,  130 


Huitfeldtia,  572 
Humbertiella,  87 
Huttonella,  284 
Hya,  549 
Hyadina,  343 
Hyalanthrax,  295 
Hyalopterus,  125 
Hyarinus,  549 
Hybalus,  451 
Hyblaea,  207 
Hyblaeidae,  207 
Hybosoridse,  451 
Hybosorus,  451 
Hybotidse,  302 
Hybotinae,  302 
Hybris,  187 
Hydaticinae,  412 
Hydnocera,  427 
Hydrachna,  571 
Hydrachnidae,  571 
Hydrachnoidea,  570 
Hydraena,  414 
Hydraeninae,  414 
Hydrellia,  343 
Hydrelliidae,  343 
Hydrelliinse.  343 
Hydrina,  343 
Hydriomena,  210 
Hydriomenidae,  210 
Hydrobates,  572 
Hydrobatidae,  152 
Hydrobiinae,  414 
Hydrobiosis,  193,  193 
Hydrocampa,  216 
Hydrocampinae,  216 
Hydrochoreutes,  572 
Hydrocorisae,  141 
Hydrometra,  142,  144 
Hydrometridae,  142 
Hydromyza,  319 
Hydrophilidae,  414 
Hydrophilinae,  414 
Hydrophiloidea,  414 
Hydrophilus,     410,     414, 

414 
Hydrophoria,  319 
Hydrophorinae,  304 
Hydrophorus,  304 
Hydroporinae,  411 
Hydroporomorpha,  409 
Hydroporus,  411 
Hydropsy  che,  193.  194 
Hydropsychidae,  194,  195 
Hydropsychodes,  194 
Hydroptila,  192 
Hydroptilidae,  192,  195 


Hydroscapha,  434 
Hydroscaphidae,  434 
Hydrotaea,  320 
Hydrotaeinae,  320 
Hydrous,  414 
Hydrovolzia,  570 
Hydrovolziidae,  570 
Hydryphantes,  571 
Hydryphantidae,  571 
Hygrobatidae,  572 
Hygrobia,  410 
Hygrobiidae,  410 
Hyidae,  549 
Hylaeidae,  507 
Hylaeoides,  507 
Hylaeus  507 
Hylastes,  445,  445 
Hylastinus,  528 
Hylecoetus,  427,  429 
Hylechthridae,  470 
Hylecthrus,  470 
Hylemyia,  319 
Hylemyiinae,  319 
Hylesinidse,  446 
Hylesinus,  445 
Hyloicus,  208 
Hylophila,  219 
Hylophilidae,  219,  439 
Hylophilus,  439 
Hylorus,  284 
Hylotoma,  474 
Hylotomidae,  474 
Hymenochimsera,  499 
Hymenopharsalia,  477 
Hyrnenopodinae,  91 
Hymenoptera,  471 
Hymenorus,  435 
Hyocephalidae,  149 
Hyocephalus,  149 
Hypatus,  239 
Hypena,  218 
Hypeninae,  218 
Hyperalonia,  295 
Hyperaspis,  434 
Hyperetes,  98 
Hyperhomala,  51 
Hyperothrix,  588 
Hyphantria,  219 
Hyphoraia,  219 
Hypnorna,  SI 
Hypocephalus,  427 
Hypocera,  305 
Hypochilidae,  557 
Hypochilus,  557 
Hypochthonius,  570 
Hypoctonus,  541 
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Hypoderma,  313 
Hypoderminse,  313 
Hyponomeutidae,  229 
Hyponotidae,  229 
Hypoprepia,  219,  220 
Hypoptidae,  206 
Hyporhicnoda,  80 
Hyposemata,  555 
Hyposmocoma,  233 
Hyposmocomidae,  233 
Hypsa,  217,  217 
Hypselophidae,  229 
Hypselosoma,  143 
Hypsibius,  583 
Hypsidae,  217 
Hypsirnetopus,  534 
Hypsopygia,  215 
Hypsotropa,  215 
Hypsotropinae,  215 
Hyptia,  476 
Hyptiotes,  558 
Hypurgus,  70 
Hyrmophlaeba,  291 
Hyrophicnoda,  79 
Hysterosia,  227 
Hystichopsyllidae,  405 
Hystrichothripidae,  76 
Hystrichothrips,  76 
Hystricophora,  227 

Ibalia.  483 
Ibaliidae,  483,  514 
Icaria,  497 
Icaridion,  351 
Icasma.  301 
Icerya,'l28,  129,  133 
Ichneumon,  475 
Ichneumonidae,  477,  488 
Ichneumonoidea,  475,  514 
Ichneutes,  481 
Ichneutidea,  481 
Ichneutinae,  481 
Icosidesmus,  589 
Icosta,  347 
Icterica,  341 
Ictinus,  164 
Incurvariidae,  222 
Idana,  331 
Idarnes,  485 
Idarnini,  487 
Ideoroncidae,  550 
Ideoroncus,  549,  550 
Idiocerus,  112 
Idiococcidae,  134 
Idiocorinae,  152 
Idiocoris,  152 


Idiogastra,  472 
Idioglossa,  231 
Idiops,  556 
Idolomorpha,  84 
Idolopsalis,  68 
Idolothrips,  75 
Idolothripidae,  75 
Idolum,  84 
Illice,  219 
Illinoia,  125 
Ilythea,  343 
Incisalia,  239 
Incubinae,  482 
Incubus,  482 
Incurvaria,  222 
Incurvariidae,  243 
Inocellia,  181,  181 
Inostemma,  494 
Integricipita,  404 
Iomachus,  544,  545 
Iphiaulax,  478 
Iphiclides,  236 
Ipidae,  446 
Ipo,  112 

Ips,  445,  445,  446 
Irbisia,  145 
Iridomyrmex,  489 
Iridopteryginae,  88 
Iridopteryx,  88 
Iris,  86 
Iron,  172 
Isaphe,  589 
Ischnomantis,  86 
Ischnomyia,  339 
Ischnopsyllidae,  405 
Ischnopsyllus,  405 
Ischnopteryx,  99 
Ischnothrix,  267 
Ischnura,  161 
Ischnuridae,  545 
Ischnurus,  545 
Ischyropsalidae,  554 
Ischyropsalis,  554 
Ischnocera,  101 
Ischnogaster,  497 
Ischnoptera,  79 
Ishiana,  47,  48 
Ismene,  235 
Isineninae,  235 
Isocorypha,  222 
Isodennidae.  145 
Isodermus,  145 
Isomerocera,  285 
Isometopidae,  145 
Isometopus,  144,  145 
Isometroides,  545 


Isometrus,  545 
Isophya,  50 
Isopoda,  534 
Isopogon,  298 
Isopsera,  50 
Isoptera,  93 
Isopteryx,  176 
Isoscelipteron,  186 
Isosoma,  486 
Isosticta,  166 
Isotoma,  45,  46 
Issid83,  121 
Issus,  121 
Iteaphila,  301 
Ithomia,  238 
Ithomiidae,  238 
Ithone,  182,  183 
Ithonidae,  182 
Ithonoidea,  182 
Ithycerinae,  448 
Ithycerus,  448 
Itonida,  275 
Itonididae,  274 
Iurus,  546 
Ixodes,  566,  567 
Ixodidse,  567 
Ixodoidea,  567 

Jacobsiella,  349 
Jacobsoniidae,  435 
Jacobsonium,  435 
Jalvsus,  148 
Jaiiiodes,  212,  213 
Janus,  472 
Japanosoma,  593 
Japygidae,  43 
Japyx,  41,  43 
Jassidae,  112 
Jassinae,  114 
Jas«oidea,  109 
Jassus,  114 
Jemadia,  235 
Joppeicidae,  148 
Joppeicus,  148 
Joblotia,  272 
Johannsenomyia,  282 
Johannsenomyiidae,  282 
Jugatae,  200 
Jugofrenatae,  200 
Juliformia,  587 
Julidae,  595 
Julodinae,  420 
Juloidea,  594 
Julomorpha,  596 
Julus,  595 
Junonia,  238 
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Kalissus,  430 
Kalobittacus,  189 
Kalocrania,  68 
Kana,  117 
Kapala,  485,  487 
Karschiella,  67,  68 
Karschiellidae,  68 
Karumia,  431 
Karumiidse,  431 
Karschia,  547 
Kasserota,  121 
Katastylops,  470 
Kelloggina,  270 
Kermesia,  119 
Kermesidse,  134 
Kermes,  134 
Kermococcus,  134 
Kinnara,  119 
Kinnaridae,  119 
Kiricephalus,  580,  581 
Koebelea,  115,  116 
Koebeleidse,  116 
Koenenia,  539,  540 
Koeneniidse,  540 
Kolba,  111 
Konowiella,  497 
Konowiellidae,  497 
Koroana,  120 
Kosmetor,  70 
Kuwania,  128 
Kleiduchus,  69 
Krceberia,  325 

Labia,  69 
Labiales,  69 
Labidarge,  474 
Labidocarpus,  574 
Labidostomma,  569 
Labidostommatidse,  569 
Labidura,  67,  68 
Labidurales,  66 
Labiduridae,  68 
Labiduroidea,  66 
Labiidae,  69 
Labioidea,  69 
Labulla,  560 
Labus,  496 
Laccifer,  132 
Lacciferidae,  132 
Laccobius,  414 
Laccophilinae,  411 
Laccophilus,  411 
Laccotrephes,  154 
Laches,  560 
Lachlania,  170 
Lachneidae,  221 


Lachninae,  124 
Lachnosterna,  451 
Lachnus,  124 
Lacinius,  553 
Lacon,  421 
Lacosoma,  213 
Lacosomatidae,  213,  250 
Lacosomidse,  213 
Lactistomyia,  302 
Laelaps,  568 
Laemobothriidae,  103 
Lsemobothrion,  103 
Laemophloeidae,  424 
Lsemophloeus,  424 
Laemopsylla,  405 
Laertias,  236 
Laglaisia,  331 
Lagoidae,  204 
Lagria,  436 
Lagriidae,  436 
Lamarckiana,  57 
Lamellicornia,  413 
Lamenia,  119 
Laminitarsus,  480 
Laminosioptes,  574 
Lampetia,  309 
Lampria,  299 
Lamprima,  450 
Lamprocera,  431 
Lamprochromus,  304 
Lamprogaster,  331 
Lampromyia,  290 
Lampronia,  222 
Lamproniidse,  222 
Lamprophthalma,  331 
Lamprosoma,  443 
Lamprosomatidae,  443 
Lamprotatus,  486 
Lampyridae,  431 
Lampyris,  431 
Lamyra,  299 
Languria,  422,  432 
Languriidae,  432 
Laniatores,  551 
Lanternaria,  119 
Laphria,  299 
Laphriinae,  298,  299 
Laphystia,  298 
Larentia,  210 
Larentiida?,  210 
Larex,  69 
Laria,  439 
Laricobius,  425 
Lariidse,  440 
Larra,  505 
Larridae,  505 


Larva? vora,  318 
Larvaevoridae,  318 
Lasia,  292 
Lasiocampa,  221 
Lasiocampidae,  221,  251 
Lasioderma,  422,  426 
Lasiopa,  286 
Lasiopinae,  286 
Lasiopogon,  298 
Lasiopsocus,  99 
Lasioptera,  275 
Lasiopteryx,  275 
Lasiosepsis,  323 
Lasius,  489 
Laspeyresia,  226 
Lathelmis,  420 
Lathrobium,  429 
Lathys,  558 
Latindia,  81 
Latindiidse,  81 
Latridiidae,  434 
Latridiinse,  434 
Latridius,  434 
Latrodectus,  559 
Latumcephalum,  102 
Lauxania,  327 
Lauxaniidse,  327 
Laverna,  233 
Lavernidse,  233 
Lebertia,  572 
Lebertiida?,  571 
Lebia,  410 
Lecaniidse,  132 
Lecaniodiaspis,  132 
Lecaniopsis,  132 
Lecanium,  129,  132 
Ledra,  112 
Ledridae,  112 
Ledropsis,  112 
Legnotomyia,  297 
Leia,  278,  359,  370,  372 
Leiophron,  481 
Leiophroninse,  481 
Leiotheidse,  103 
Leiotheum,  103 
Leiperia,  581 
Lelaps,  486 
Lema,  442 
Lemodes,  439 
Lemonia,  212 
Lemonias,  238 
Lemoniidae,  212,  239 
Leocrates,  63 
Leonardius,  124 
Lepidanthrax,  295 
Lepidilla,  98 
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Lepidillidae,  98 
Lepidophora,  296 
Lepidophthirius,  104 
Lepidopsocidse,  98 
Lepidopsocus,  98 
Lepidoptera,  198 
Lepidosaphes,  130,  133 
Lepidosaphinse,  130 
Lepinotus,  97,  98 
Lepiselaga,  287 
Lepiselaginse,  287 
Lepisma,  41,  42 
Lepismatidae,  42 
Lepismatoidea,  42 
Leprolepis,  98 
Leptacis,  494 
Leptidse,  290,  374 
Leptinae,  290 
Leptinidse,  427 
Leptinillus,  427 
Leptinotarsa,  414,  443 
Leptinus,  427 
Leptis,  290 
Leptisolabis,  69 
Leptocella,  194,  196 
Leptocera,  337,  344 
Leptoceratidse,  344 
Leptoceridse,  194,  197 
Leptocerus,  194 
Leptocorisa,  148 
Leptodesmidse,  589 
Leptodesmus,  589 
Leptofoenidae,  485 
Leptofoenus,  485 
Leptogaster,  298 
Leptogastrinse,  298 
Leptoglossus,  148,  149 
Leptohyphes,  171 
Leptohyphodes,  171 
Leptomantis,  89 
Leptomastax,  428 
Leptomeris,  210 
Leptomydas,  297,  297 
Leptoneta,  559 
Leptonetidae,  559 
Leptopanorpa,  190 
Leptopelma,  556 
Leptoperla,  177 
Leptoperlidae,  177,  178 
Leptopeza,  30l 
Leptophlebia,  172 
Leptophlebiidse,  172, 173 
Leptopodinae,  303 
Leptorethrum,  303 
Leptorhaptus,  495 
Leptotyphlinae,  430 


Leptoxyda,  341 
Leptura,  441 
Leptynoptera,  123 
Leria,  335 
Leriinae,  335 
Lestes,  160,  162 
Lestidae,  162,  165 
Lestoidea,  162 
Lestophonus,  342 
Lestremia,  274,  275 
Lestremiinae,  275 
Lethocerus,  153,  154 
Lethrus,  450 
Leto,  201 
Leucania,  218 
Leucaspidinse,  131 
Leucaspis,  131 
Leucauge,  560 
Leucomele,  222 
Leucophaea,  82 
Leucophenga,  345 
Leucophthalmia,  210 
Leucopis,  326,  329 
Leucopomyia,  329 
Leucoptera,  223 
Leucorrhinia,  164 
Leucospididae,  485 
Leucostola,  304 
Leucostoma,  318 
Leucozona,  309 
Leuctra,  178 
Leuctridse,  178 
Leurolestes,  79 
Liancalus,  304 
Libellaginidae,  163 
Libellago,  163 
Libellula,  163,  164 
Libellulidae,  164,  167 
Libelluloidea,  159,  163 
Libethra,  64 
Libitoides,  553 
Liburnelenchus,  470 
Liburnia,  113,  119 
Liburniella,  113,  118 
Libythea,  239 
Libytheidae,  239,  253 
Lichenomima,  99 
Lidar,  184 
Liesthes,  432 
Ligaria,  90 
Ligia,  534 
Ligidium,  534,  534 
Ligiidae,  534 
Ligydidae,  534 
Ligyrocoris,  149,  149 
Lilaea,  289 


Limacodidae,  207 
Limacomorpha,  586 
Limatus,  272 
Limenitis,  238 
Limnephilidae,  192,  197 
Limnephilus,  192,  193 
Limnesia,  571 
Limnesiella,  571 
Limnesiidae,  571 
Limnia,  328 
Limnichinae,  417 
Limnichus,  417 
Limnobates,  142 
Limnobatidae,  142 
Limnobia,  268 
Limnobiidae,  268 
Limnochares,  570 
Limnocharidae,  570 
Limncecia,  233 
Limnophila,  267,  268 
Limnophilinae,  268 
Limnophora,  317,  320 
Limnophorinae,  320 
Limnospila.  320 
Limonia  268,  354,  355 
Limonicola,  270 
Limoniidae,  268,  348,  354, 

374 
Limoniinae,  268 
Limosina,  344 
Limulodes,  433 
Lindenia,  164 
Linguatula,  580,  581 
Linguatulida,  579 
Linguatulidae,  581 
Linguatulinae,  581 
Linobia,  574 
Linognathus,  105 
Linopodes,  576 
Linyphia,  560 
Linyphiidae,  560 
Liocranum,  563 
Liodes,  416,  428 
Liodidae,  428 
Liodrosophila,  345 
Liogma,  268 
Liomyza,  332 
Liosomaphis,  125 
Liothrips,  76 
Liparidae,  218 
Liparididae,  218 
Liparis,  218 
Liparochrus,  451 
Lipeurus,  102,  103 
Liphistiidae,  555 
Liphistiomorphae,  555 
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Liphistius,  537,  555 
Liphochseta,  343 
Lipochaetinae,  343 
Lipocosma,  216 
Liponeura,  270 
Liponeuridae,  269 
Liponyssus.  568 
Lipoptena,  347,  352 
Lipopteninae,  347 
Lipoptera,  101 
Liposcelidae,  98 
Liposcelis,  98 
Liriomyza,  339 
Liriope,  267 
Liriopeidae,  266 
Lispa,  320 
Lispinae,  320 
Lispocephala,  320 
Lissa,  329 
Lissoderma,  437 
Listrocelinae,  52 
Listrocelis,  52 
Listrophoridae,  574 
Listrophorus,  574 
Litaneutria,  90 
Litargus,  432 
Lith  obi  idee,  600 
Lithobioidea,  600 
Lithobiomorpha,  599 
Lithobus,  600 
Lithocolletida?.  232 
Lithocolletis,  232 
Lithosia.  219 
Lithosiidae,  209,  219,  248 
Lithurgus,  507 
Litorimus,  432 
Liturgusa,  89 
Liturgusinae,  89 
Livia,  123 
Liviinae,  123 
Llaveia,  128 
Loberus,  424 
Loboceratidae,  474 
Lobogaster,  275 
Loboptera,  79 
Locusta,  52,  56 
Locustidae,  50,  56 
Locustinae,  52 
Locustodea,  48 
Loemopsylla,  405 
Loewinella,  299 
Lomanyia,  186 
Lomatia,  295 
Lomatiinae,  295 
Lonchaea,  334,  336,  337 
Lonchaeidae,  334,  336 


Lonchodes,  64 
Lonchodinae,  64 
Lonchoptera,  305,  306,364 
Lonchopteridae,  306,  364, 

365 
Longurio,  268 
Lonomiidae,  213 
Lophocarenum,  560 
Lophopoda,  435 
Lophopidae,  121 
Lophoproctus,  585 
Lophops,  121 
Lophoptilus,  233 
Lophoteles,  285 
Lophotelinae,  285 
Lophyridae,  474 
Lophyrus,  474 
Lorditomaeus,  451 
Lordotus,  297 
Loxocera,  340 
Loxomantis,  86 
Loxoneura,  331 
Loxosceles,  559 
Loxostege,  216 
Loxotropa,  493 
Lucanidae,  450 
Lucanus,  416,  450 
Lucidota,  431 
Lucilia,  316 
Luciola,  431 
Ludius,  416 
Luffia,  205 
Lule,  331 
Luperina,  218 
Luperus.  444 
Lutica,  559 
Lutrochus,  418 
Lutzia,  272 
Lycaena,  234,  239 
Lycaenidae,  239,  252 
Lycaenopsis,  239 
Lycidae,  430 
Lycinus,  555 
Lycnophanes,  443 
Lycogaster,  494 
Lycoperdina,  434 
Lycoria,  278 
Lycoriidae,  278 
Lycosa,  561 
Lycosidae,  561 
Lyctidae,  426 
Lyctus,  422,  426,  528 
Lyda,  472 
Lydidae,  472 
Lygaeidae,  149 
Lygaeoidea,  148 


Lygaeosoma,  149 
Lygaeus,  149 
Lygistopterus,  410 
Lygistorrhina,  277 
Lygistorrhininae,  277 
Lygoeerus,  494 
Lygus,  144,  145 
Lymantria,  217,  218 
Lymantriidae,    217,    218, 

240,  249 
Lymexylidae,  427,  429 
Lymexylon,  427 
Lymexylonidae,  427 
Lymnadidae,  238 
Lymnas,  239 
Lynchia,  347 
Lyonetia,  222 
Lyonetiidae,  223,  243,  244 
Lype,  194 
Lyperosia,  321 
Lyroda,  505 
Lysiognatha,  477 
Lysiognathidae,  477 
Lysiopetalidae,  594 
Lysiopetaloidea,  593 
Lysiopetalum,  594 
lysiphlebus,  478,  482 
Iysozum,  286 
Lyssomanes,  561 
Lytogaster,  343 
Lytta,  439 
Lyttidae,  439 

Macaria,  209 
Machaerium,  304 
Machaerota,  109,  110 
Machaerotidae,  109 
Machaerotinae,  109 
Macheiriophoron,  592 
Machilidae,  42 
Machilinus,  42 
Machilis,  42,  44 
Machiloidea,  42 
Machiloides,  42 
Macquartia,  317 
Macratria,  439 
Macrobasis,  43S 
Macrobiotidae,  583 
Macrobiotus,  582,  583 
Macrocentrinae,  480 
Macrocentrus,  480 
Macrocephalidae,  147 
Macrocephalus,  147 
Macrocera,  279,  280 
Macroceratidae,  280 
Macroceratogonia,  116 
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Macroceratogcmiinae,  116 
Macrochaeteuma,  591 
Macrocheles,  569.  569 
Macrochelinae,  569 
Macrodampetrus,  552 
Macrofrenatse,  204 
Macroglossa  208 
Macrogyrus,  413 
Macrojugatse.  200 
Macromantis,  86 
Macromia,  164 
Macronema,  194 
Macroriicophilus,  602 
Macronychus,  420,  421 
Macroperipatus,  533 
Macrophya,  474 
Macropsis,  112 
Macropsyllidae.  405 
Macrosiagon.  439 
Macrosiphum,  125,  125 
Macrotheca,  215 
Macrothecinae.  215 
Macrothele,  556 
Macrotoma.  325,  440 
Macroxenus,  585 
Macroxyela,  472 
Macrurothrips,  74 
Madiza,  345 
Madizinae,  345 
Magalomus,  184 
Magrettia,  50 
Maindronia,  42 
Majanga,  89 
Majangella,  89 
Majanginap,  89 
Majella.  562 
Malachiidse,  429 
Malachius,  429 
Malacodermata,  428 
Malacomyza,  327 
Malacopoda,  532 
Malacopsylla,  406 
Malacopsyllidae,  406 
Malacosoma,  221 
Malcus,  148 
Mallochella.  281 
Mallochiola,  145 
Mallodon,  440,  528 
Mallophaga,  101 
Mallophora,  298 
Mallota,  309 
Malthacotricha.  296 
Malthodes.  429 
Mamersa,  571 
Manidiidse,  209 
Maniolidae,  238 


Manota,  278 
Manotinse,  278 
Mansonia,  272 
Mantichora,  410 
Mantidae  84 
Mantillica,  87 
Mantinae,  89,  90 
Mantis,  89 
Mantispa,  183,  183 
Mantispidae   183 
Mantodea,  83 
Mantoida,  88 
Mantoidea,  83 
Maorigarypus,  550 
Marava,  69 
Marbenia,  331 
Marchalina,  128 
Margarodes,  128 
Margarodidae,  127 
Margarodinae,  128 
Margaronia,  216 
Margaropus,  567 
Marilia,  195 
Mariobezzia,  295 
Mariobezziinse,  295 
Marmara,  232 
Marmessoidea,  64 
Marpissa,  561 
Maruina,  271 
Masaridinae,  496,  514 
Masariella,  496 
Masaris,  496 
Masarygidse,  308 
Masicera,  318 
Masiceridae,  318 
Maso,  560 

Mastigonodesmidse,  588 
Mastigonodesmus,  588 
Mastigoproctus,  541 
Mastogeninap,  420 
Mastostethus,  443 
Mastotermes,  93,  94 
Mastotermitidae,  93,  94, 

95 
Masyntes,  56 
Matachia,  558 
Matsucocfcus,  128,  133 
Maura,  57 
Maurina,  371 
Maxudeinse,  109 
Mayetiola,  274 
Mazarredia,  55 
Mecaptera,  189 
Meciptocephalidse,  602 
Mecistocephalus,  602 
Mecistogaster,  160,  162 


Meconema,  51 
Meconeminae,  51 
Mecopoda;  51,  51 
Mecoptera,  189 
Mecopodinae,  51 
Mecostethus,  56 
Mecysmauchenius,  558 
Medetera,  303 
Medeterinae,  303 
Medusia,  210 
Meenoplidae,  119 
Meenoplus,  119 
Megacliile,  507 
Megacilissa,  507 
Megacorminae,  545 
Megacormus,  545 
Megalestes,  160,  161 
Megallanes,  184 
Megaloblatta,  79 
Megalodacne,  414,  424 
Megalodontes,  473 
Megalodontidce,  473,  511 
Megalopodidsa.  443 
Megaloprepus,  162 
Megaloptera.  179 
Megalopus,  443 
Megalopyge,  204 
Megalopygidae,  204,  248 
Megalosphyinae,  278 
Megalosphys,  278 
Megalothoracidae,  46 
Megalothorax,  46 
Megalothrips.  76 
Megalybus.  292 
Megalyra,  476 
Megalyridae,  476 
Megamerina,  329 
Megamerinidse,  329 
Megapodagriidae,  162,  166 
Megapodagrion,  162 
Megapsychops,  184 
Megapsyllidae,  406 
Megapus,  572 
Megarhininae,  272 
Megarhinus,  272 
Megascelidae,  442 
Megascelis,  442 
Megaselia,  305,  306 
Megaspilus,  494 
Megaspis,  309 
Megastigmus,  485 
Megathripidae,  76 
Megathrips,  76 
Megathymidae,  235,  252 
Megathymus,  235 
Megatominae,  425 
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Megatrioza,  123 
Meghyperus,  302 
Megilla,  434 
Megisthanus,  569 
Megisto,  234,  238 
Megistocera,  268 
Megistopoda,  347,  352 
Megistorhynchus,  291 
Megophthalma,  319 
Megophthalmidse,  114 
Megophthalmus,  114 
Melanchrinae,  218 
Melandrya,  438 
Melandryidae,  438 
Melanolestes,  147 
Melanophora,  317 
Melanophthalma,  434 
Melanoplus,  57 
Melanostoma,  309 
Melanothripidse,  73 
Melanothrips,  73 
Melanotus,  421, 421,  528 
Melaphe,  590 
Melaphis,  126 
Melasidae.  422 
Melasis,  422 
Meleaba,  210 
Melecta,  509 
Melectidse,  509 
Meleoma,  185 
Melieria  331 
Meligethes,  419 
Melina,  328 
Melipona,  506 
Melissa,  509 
Melissodes,  508 
Melissopus,  226 
Melitaea,  238 
Melittia,  202 
Melittobia,  486 
Melittomma,  427 
Melliera,  89 
Mellieriella,  89 
Mellierinae,  89 
Mellinidse,  503 
Mellinus,  503 
Meloe,  439 
Meloidse,  439 
Melolontha,  451 
Melolonthidae,  451 
Melophaginse,  347 
Melophagus,  347,  352 
Melpia,  288 
Melpiinse,  288 
Melusinidae,  280 
Melyridae,  429 


Melyris,  429 
Membracida?,  108 
Membracis,  108 
Menesta,  228 
Menneus,  558 
Mengea,  468 
Mengeidse,  468 
Mengenilla,  468 
Mengenillidae,  468 
Mengeoidea,  468 
Menolepis,  272 
Menopon,  103 
Menoponidse,  103 
Menoxemus,  64 
Menthidse.  550 
Menthus,  550 
Meoneura,  342,  345 
Meracantha,  436 
Meracanthomyia,  340 
Meridogastra,  542 
Merizocera,  559 
Mermerus,  552 
Merodon,  309 
Meromyza,  340 
Merope,  191 
Meropidae,  191 
Meropliinae,  323 
Meroplius,  323 
Merothripidse,  74 
Merothrips,  74,  75 
Merragata,  147 
Mesargus,  116 
Mesasiobia,  67 
Mesembrina,  321 
Messembrinella,  314 
Mesembrinellinse,  314 
Mesitius,  494 
Meskea,  214 
Mesobiobia,  70 
Mesobracon,  479 
Mesocanthus,  602 
Mesochelidura,  70 
Mesochria,  280 
Mesolophora,  570 
Mesomyza,  286 
Mesoparopia,  114 
Mesoperipatus,  533 
Mesopsocidse.  99 
Mesopsocus,  97,  99 
Mesorhaga,  303 
Mesosernia,  239 
Mesoterrnitidae,  95 
Mesothea,  210 
Mesothelae,  555 
Mesovelia,  146 
Mesoveliidae,  146 


Messena,  121 
Messicobolus,  595 
Meta,  560 
Metabiantes,  553 
Metacanthus,  148 
Metachanda,  225 
Metachandidae,  225 
Metacynorta,  553 
Metseopsephenus,  427 
Metagynodes,  553 
Metallea,  314 
Metallyticinae,  85 
Metallyticus,  85,  88 
Metalype,  194 
Metapelma,  484 
Metaperipatus,  532 
Metaphara,  288 
Metaphoricus,  589 
Metarbela.  205.  206 
Metarbelida?,  206 
Metarhaucus.  553 
Metassamia,  552 
Metatermitidae,  95 
Metelasmus,  352 
Metentella,  90 
Meteorinse,  481 
Meteorus,  481 
Methana,  78 
Methlinae,  411 
Methoca,  500 
Methocidae,  500,  501 
Metilia,  87 
Metisolabis,  69 
Metopia,  316 
Metopidothrigidae,  593 
Metopidothrix,  593 
Metopiinae,  316 
Metopina,  306 
Metopininae,  306 
Metoponia,  284 
Metoponiinse,  284 
Metriocnemis,  282 
Metrioptera,  52 
Metriotes,  232 
Metrocampa  209 
Metropus,  172 
Mezira,  145 
Meziridas,  145 
Mezium,  422,  427 
Miagrammopes,  558 
Miastor,  275 
Micillus.  432 
Micracis,  446 
Micrambe,  424 
Micrempis,  301 
Microberabex,  505 
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Microbisium,  549 
Microbracon,  478,  478 
Microcerotermes,  95 
Microcerus,  447 
Microchordeuma,  593 
Microchrysa,  286 
Microdixa,  273 
Microdon,  307,  308 
Microdontinae,  308 
Microdus,  480 
Microfrenatae,  203 
Microgaster,  480 
Microgastrinae,  480 
Microhexura,  556 
Microjugatae,  200 
Micromalthidae,  429 
Micromalthus,  429 
Micrommata.  562 
Micromorphus,  304 
Micromus,  184,  184 
Micromyia,  275 
Micronecta,  152 
Micropeplidse,  430 
Micropeplus,  430 
Micropeza,  325 
Micropezidae,  325,  351 
Micropezinae,  325 
Microphorus,  301 
Microphysidae,  145 
Microplitis,  480 
Microprosopa,  319 
Micropsylla,  405 
Micropterygidae,  200,  240 
Micropterygina,  200 
Micropterygoidea,  200 
Micropteryx,  200 
Microsania,  310 
Microspirobolus,  595 
Microstigma,  162 
Microstylum,  298 
Microtermes,  95 
Microthelyphonida,  539 
Microvelia,  152 
Mictis,  148 
Midea,  572 
Mideopsis,  572 
Migadidse,  556 
Migas,  556 
Migidae,  556 
Migonitis,  238 
Milesia,  309 
Milesiinae,  309 
Milichia,  345 
Milichiella,  345 
Milichiidae,  344,  345 
Milichiinae,  345 


Milnesiidae,  583 
Milnesium.  582,  583 
Miltinus,  297 
Miltogramraa,  316 
Miltogrammatinse,  316 
Mimallo,  213 
Mimallonidae,  207,  213 
Mimesidae,  505 
Mimetidae,  559 
Mimetus,  559 
Mimnerminae,  50 
Mimnermus,  50 
Mimoscorpius,  541 
Minanga,  481 
Mindarinae,  125 
Mindarus,  125,  125 
Minettia,  326,  327 
Miobantia,  87 
Mionyx,  84 
Miopsalis,  551 
Miopteryginae,  90 
Miopteryx,  90 
Mirax,  480 
Miridae,  145,  150 
Mirientomata,  40 
Miris,  145 
Mirophasma,  63 
Mischocyttarus,  497 
Miscogaster,  486 
Miscogastridae,  486,  48S 
Miscophidse,  505,  506 
Miscophus,  505 
Misumena,  562 
Mitopus,  553 
Mitoura,  239 
Mixogaster,  308 
Mnemonica,  200 
Mnesarchsea,  200 
Mnesarchaeidae,  200 
Mochlonyx,  272 
Modisimus,  559 
Moggridgea,  556 
Mogoplistes,  54 
Mogoplistinae,  54 
Molanna,  194 
Molannidae,  194,  197 
Molannodes,  194 
Molophilus,  268 
Moma,  218 
Mominae,  218 
Mompha,  230,  233 
Monachus,  443 
Monardia,  275,  370,  371 
Monecphora,  111 
Monedula,  505 
Moneta,  559 


Moneiziella,  574 
Monistria,  57 
Monobia,  497 
Monochamus,  441 
Monoclona,  277 
Monocrepidius,  421 
Monocteniidae,  209 
Monodes,  218 
Monodontomerus,  485 
Monodromia,  301 
Monoedidae,  431 
Monoedus,  422,  431 
Monogyropus,  102 
Monomachidae,  477,  495 
Monomachus,  477 
Monomma,  437 
Monommatidae,  437 
Monomraidae,  437 
Monomorium  490 
Mononychidae,  153 
Mononyx,  153 
Monophadnoides,  474 
Monophlebidae,  127 
Monophlebinae,  128 
Monophlebus.  128 
Monopidae,  224 
Monopis,  224 
Monopsis,  120 
Monosphyronida,  548 
Monotarsobius,  600,  601 
Monotomidae,  435 
Monoxia,  444 
Moonia,  116 
Mordella,  438 
Mordellidae,  438 
Mordellistena,  437,  438 
Morellia,  321 
Moritziella,  127 
Mormolyce,  411 
Mormolycidae,  411 
Morpho,  238 
Morphoidae,  238 
Mortoniella,  192 
Mortoniellus,  52 
Mosillus,  330 
Mosoia,  552 
Muirixenos,  470 
Mumetopia,  339 
Mundamella,  571 
Mundochthonius,  548 
Munichryia,  217 
Murgantia,  151 
Murmidiidae,  433 
Murmidius,  433 
Murricia,  560 
Musca,  299,  317,  321,367 
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Muscaridae,  311 
Muscidae,  321,  366,  367 
Muscina,  321,  367,  362 
Muscinse,  321 
Muscoidea,  300,  311,  319, 

365 
Musidora,  306 
Musidoridae,  306 
Musonia,  87 
Musoniella,  87 
Musotima,  216 
Mutilla,  500 
Mutillidse,  499,  500,  501, 

502 
Mycetaea,  432 
Mycetseidse,  432 
Mycetaulus.  334 
Mycetobia,  279,  280.  359, 

359 
Mycetobiidse,  280,  359 
Mycetophagidse,  432 
Mycetophagus,  432 
Mycetophila.  278,  278 
Mycetophilidae,  277,  349, 

358, 370 
Mycetophilinae,  278 
Mychocerus,  433 
Mycodrosophila,  345 
Mycomyia,  277 
Mycophaga,  319 
Mycterus,  437 
Mycotretus,  432 
Mydaea,  320 
Mydaeinae,  320 
Mydaidae,  297,  362,  376 
Mydas,  297,  297,  362,  363, 

375 
Mydasidae,  297 
Myennis.  331 
Myersiidse,  477 
Mygalomorphse,  555 
Myielaphus,  298 
Myiocera.  318 
Myiodactylidse,  187 
Myiodactylus,  187 
Myiodaria,  311 
Myiolepta,  309 
Myiomma,  145 
Myiophanes,  147 
Myiospila,  321 
Mylabridae,  440 
Mylabris,  439,  440,  528 
Mymaridae,  483 
Myndus,  120 
Myobia,  576 
Myocoptes,  574 


Myodaria  inferiora,  312 
Myodaria  superiora,  311 
Myodina,  330 
Myodites,  439 
Myodochidae,  149 
Myonia.  210 
Myopa,  307 
Myopina,  319 
Myopinse,  307 
Myopsocidae,  99 
Myopsocus,  97,  99 
Myrcinus,  90 
Myrientomata,  33 
Myrmacicelus,  446 
Myrmarachne,  561 
Myrmecia,  490 
Myrmecodesmus,  588 
Myrmeeolacidae,  469 
Myrmecolax,  469 
Myrmecopterina,  497 
Myrmecothea,  331 
Myrmecomorpha.  352 
Myrmecomorphus,  462 
Myrmecomyia,  331 
Myrmecomyiinae,  331 
Myrmecophila,  54 
Myrmecophilinse,  54 
Myrmeleon,  187 
Myrmeleonidae,  187 
Myrmeleonoidea,  183 
Myrmeleontidae,  187 
Myrmeleontoidea,  183 
Myrmica,  490,  491 
Myrmicinae,  490 
Myrmosa,  500 
Myrmosidae,  500,  502 
Myropsis,  558 
Myrsidea,  103 
Myscelus,  235 
Mysoria,  235 
Mystacides,  194 
Mystalides,  595 
Mystrocnemis,  492 
Mythicomyia,  295,  296 
Mvthicomyiinae,  296 
Mytilaspis,  130 
Myxodesmus,  588 
Myxosargus,  286 
Myzine,  499 
Myzinidae,  499 
Myzus.  125 

Nabidae,  147 
Nabis,  147 
Nacerda,  437 
Nachaba,  215 


Nseogaeidae,  147 
Nala,  68 
Nallachius,  184 
Nannisolabis,  69 
Nannochorista,  190 
Nannochoristinae,  190 
Nannolene,  596 
Nannolenidae,    596 
Nannophilus,  602 
Nanophyinae,  449 
Nanophyllium,  63 
Napaea,  343 
Napaeinae,  343 
Napomyza,  339 
Nasonia,  484 
Nasutitermes,  95 
Nathalis,  236 
Naucoridae,  154 
Naucoris,  154 
Nauphceta,  82 
Naupoda,  331 
Nausibius,  424 
Nausigaster,  308 
Nausigastrinae,  308 
Nautarachna,  572 
Neandra,  419 
Neaspilota,  341 
Neatractosoma,  592 
Neatractosomatidae,  592 
Nebo,  544 
Nebria,  411 
Nebrobia,  426 
Necrophorus,  409,  410,428 
Necroscia,  64 
Necrosciinae,  64 
Nectarina,  497 
Nedyopus,  589 
Neelidae,  46 
Neelus,  46 
Negritomyia,  286 
Nehallenia,  161 
Neides,  148 
Neididae,  148 
Nelipoda,  555 
Nemastosoma,  554 
Nemastosomatidae,  554 
Nemastosomatoidea,  553 
Nematocera,  265,  347,353, 

369 
Nematoceropsis,  289 
Nematophora,  587 
Nematinae,  474,  513 
Nematus,  474 
Nemeobiidae,  239 
Nemeobiinae,  239 
Nemeobius,  239 
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Nemeophila,  219 
NemestrinidaB,291,361 
Nemestrininse,  291 
Nemestrinus,  291 
Nemobiinse,  54 
Nemobius,  54 
Nemognatha,  439 
Nemonychidse,  449 
Nemonyx,  449 
Neruopalpinae,  271 
Nernopalpus,  271 
Nemophora,  222 
Nemopistha,  183 
Nemopoda,  323 
Nemopodinse,  323 
Nemoptera,  183 
Nemopterella,  183 
Nemopteridse,  183 
Nemopteroidea,  183 
Nemorsea.  316 
Nemoria,  210 
Nemosoma,  419 
Nemostira,  436 
Nemotelus,  286 
Nemotois,  224 
Nemoura,  178 
Nemouridae,  178 
Neoalticomerus,  33S 
Neoascia,  309 
Neobisiidse,  549 
Neobisioidea,  548 
Neobisium,  549 
Neobittacus,  189 
Neocapritermes,  95 
Neocastnia,  203 
Neocastniidae,  203 
Neochauliodes.  179 
Neoconooephalus,  52 
Neocurupira,  270 
Neodiospilus,  481 
Neodiprion,  510 
Neodixa,  273 
Neoempheria,  277 
Neoexaireta,  284 
Neogseus  150 
Neogeophilidae,  602 
Neogeophilus,  602 
Neoglaphyroptera,  278 
Neohermes,  179 
Neolecanium,  132 
Neolobophora,  70 
Neolobophoridae,  70 
Neomaskiella,  124 
Neoneurinse,  480 
Neoneuromus,  179 
Neoneurus . 480 


Neonympha,  238 
Neopanorpa,  190 
Neopelomyia,  337 
Neopseustidae,  200 
Neopseustis,  200 
Neopsyllidae,  405 
Neorhacodes,  480 
Neorhacodinae,  480 
Neorhacodidse,  477 
Xeorhynchocephalus,  291 
Neoscutops,  331 
Neosticta,  161 
Neostylops,  470 
Neotermes,  94 
Neotettix,  55 
Neottiophilidse,  323,  334 
Neottiophilum,  333,  334 
Xeozele,  480 
Nepa,  153,  154 
Nepal,  184 
Nephesa,  120 
Nephila,  560 
Nephoneura,  187 
Nephroceros,  310 
Nephropteryx,  215 
Nephrotoma,  268 
Nepidae,  154 
Nepticula,  221 
Neptieulidae,  221,  242 
Neriidae,  325 
Neriocephalus,  325 
Nerius,  324,  325 
Nerophilus,  195 
Nerthra,  153 
Nerthridse,  153 
Nervijuncta,  280 
Nesiope,  123 
Nesiotinidae,  103 
Nesiotinus,  103 
Nesobasis,  160 
Nesogaster,  69 
Nesogastridae,  69 
Nesomachilis,  41 
Neuraphes,  428 
Neureclipsis,  194 
Neurigona,  304 
Neurigorlinae,  304 
Neumannia,  572 
Neurobasis,  162 
Neuroctena,  327,  328 
Neuroctenus,  145 
Neuromachaerota,  109 
Neurometa,  120 
Neuromus,  179 
Neuronia,  193 
Neuroptera,  181 


Neuroptynx,  187 

Neurorthrus,  185 
Neurotoma,  472 
Nevermannia,  281 
Nevermanniinae,  281 
Newportia,  600 
Nicagus,  450 
Nicocles,  298 
Nicodamus,  559 
Nicoletia,  42 
Nicoletiella,  569 
Nicsara,  52 
Nigetia,  220 
Nilio,  435 
Nilionidae,  435 
Nina,  183 
Ninetis,  559 
Nionia,  114 
Niphas,  182 
Niponiidas,  423 
Niponius,  423 
Nirvana,  115,  117  ^ 
Nirvanida?,  116,  117 
Nisitra,  54 
Nitela,  506 
Nitelidse,  505 
Niteliopsis,  504 
Nitidula,  419 
Nitidulida;,  419,  431,  435 
Nocticola,  78 
Nocticolidae,  78 
Noctua,  218 
Noctuidae,  218,  24S,  249, 

250 
Noctuinaa,  218 
Nodonota,  444 
Nodostoma.  444 
Noeza,  302 
Nogodina,  120 
Nogodinidse,  120 
Nola,  219 
Nolidae,  219,  248 
Nomada,  509 
Nomadida?,  509 
Nonacris,  286 
Nonagria,  218 
Nopoiulus,  595 
Nops,  557 
Norape,  204 
Norellia,  319 
Norelliinae,  319 
Nosodendridse,  417 
Nosodendron,  417 
Nososticta,  161 
Notanatolica,  194 
Noterinaa,  411 
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Nothoblatta,  81 
Nothoblattidse,  81 
Nothochrysa,  185 
Nothomyia,  286 
Nothotrichocera,  267 
Nothra,  292 
Nothybidae,  325 
Nothybus.  325 
Notiophygidse,  434 
Notiophygus,  434 
Notiothauma,  190,  191 
Notiothaumidse,  191 
Notiphila,  343 
Notiphilida?,  343 
Notiphilinae,  343 
Notophallus,  576 
Notodonta,  211 
Notodontidse,  211,  249 
Notolophus,  218 
Notonaulax,  340 
Notonecta,  153,  153 
Notonectidse,  153 
Notonemoura,  177 
Notoptera,  47 
Notoxus,  439 
Noya,  170 
Nuncia,  552 
Nusa,  299 
Nyctalemon,  213 
Nycteribia,  346.  346,  352 
Nycteribiidse,  346,  352 
Nycterophila,  347 
Nyctibora,  79 
Nyctiboridse,  79 
Nyctobates,  436 
Nygmia,  218 
Nymphalidae,     237,     238, 

251, 253 
Nymphes,  187 
Nymphidse,  187 
Nymphidion,  187 
Nymphipara,  311 
Nymphula,  216 
Nymphulinae,  216 
Nysius,  149 
Nysson,  504 
Nyssonidse,  504 

Oarces,  559 
Obalonianus,  553 
Oberea,  441 
Obriminae,  63 
Obrimus,  63 
Obrussa,  221 
Ochledes,  236 
Ochlerotatus,  272 


Ochodaeidse,  451 
Ochodseus,  451 
Ochteridse,  153 
Ochterus,  151,  153 
Cchthebius,  414 
Ochtheroidea,  343 
Ochthiphila,  329 
Ochthiphilidse,  329 
Ochyrocera,  559 
Ocnaea,  291,  292 
Ocneria.  218 
Ocneriidae,  218 
Ocnophila,  64 
Ocydromia,  301 
Ocydromiinse,  301 
Odagmia,  281 
Odiellus.  553 
Odinia,  338 
Odiniidse,  338 
Odo,  563 
Odonata,  159 
Odontobracon,  479 
Odontoceridse,  195,  196 
Odontocerum,  195 
Odontolabis,  450 
Odontomachus,  490 
Odontomantis,  91 
Odontomera,  336 
Odontomyia,  284,  286 
Odontophyes.  472 
Odontopyge,  596 
Odontopygidse,  596 
Odontopygidese,  596 
Odontoxenia,  349 
Odontoxiphidium  52 
Odynerus,  497 
CEcanthina?,  54 
(Ecanthus,  51,  54 
(Ecetis.  194 
CEclidius,  119 
(Ecobiidae,  557 
CEcobius,  557 
CEcophora,  229 
(Ecophoridse,  229,  232,246 
CEcothea,  335,  335 
GEdalea,  301 
(Edaspis,  341 
CEdemagena,  313 
CEdemera,  437 
CEderneridse,  437 
(Edipoda,  56 
CEdipodinse,  56 
CEdosmylus,  185 
(Eneis,  238 
CEnochromatidse,  210 
(Enoe,  222 


(Enophila,  222 
CEnophilidse,  232 
(Estridse,  312,  366 
CEstrinse,  313 
(Estromyia,  313 
(Estrus,  313,  315 
Ogmophasmus,  478 
Ogovea,  551 
Oiclus,  544 
Oinophilidae,  222 
Olbiogaster.  275 
Olethreutes,  226 
Olethreutidae,  226 
Olfersia,  347 
Olfersiinse,  347 
Oliarces,  182 
Oliarus,  120 
Olibrus,  423 
Oliera,  224 
Oligarces,  275 
Oligochaetus,  303 
Oligochrysa,  186, 186 
Oligoneura,  91 
Oligoneuria,  170, 171 
Oligoneuriidse,  170, 173 
Oligoneurus,  480 
Oligonvchinae,  84 
Oligonyx,  84,  85 
Oligotoma,  92,  92 
Oligotomidse,  92 
Olina.  337 
Olliffia,  132 
Olpiidaj,  550 
Olpium,  550 
Olynthidse,  92 
Omaliinae,  430 
Omaloptera,  311 
Omma,  422 
Ommatius,  298 
Omomantis,  86 
Omophron,  411 
Omophronidae,  411 
Omosita,  419 
Omphalocera,  215 
Omphalophora,  291 
Omphrale,  294 
Omphralidse,  294 
Omus,  410 
Oncideres,  441 
Oncocephalus,  147 
Oncocerus,  451 
Oncodes,  292 
Oncodesmus,  588 
Oncodidae,  292 
Oncodinas,  292 
Oncodocera,  295 
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Oncometopia,  110,  111 
Oncomyia,  307 
Onconotus,  52 
Oncopeltus,  149 
Oncopodidse,  552,  552 
Oncopsis,  112 
Oncopus,  552,  552 
Oncopygius,  304 
Oncozygia,  150 
Oneida,  216 
Onesia,  316 
Oniella,  117 
Oniscidse,  535 
Oniscigaster,  172 
Oniscodesmidae,  588 
Oniscodesmus,  588 
Oniscoidea,  534 
Oniscomorpha,  5S6 
Oniscomyia,  350 
Oniscosoma,  82 
Oniscus,  535 
Onthophagus,  450 
Onukia,  117 
Onychiura,  45,  46 
Onychiuridae,  46 
Onychophora,  532 
Onychotrechus,  152 
Oonopidae,  557 
Oonops,  557 
Ooperipatus,  532 
Oophthora,  486 
Ootetrastichus,  486 
Oothecaria,  77 
Opatridae,  436 
Opharus,  219 
Ophiogomphus,  164 
Ophion,  482 
Ophionellidae,  477 
Ophionellus,  477 
Ophionyssus,  568 
Ophiuchus,  117 
Ophrynopus,  472 
Ophyra,  320 
Opiinae,  481 
Cpilio,  553 
Opiliones,  551 
Opilo,  427 

Opisthacanthus,  545 
Opisthandria;  585 
Opisthocheiridae,  592 
Opisthocheiron,  592 
Opisthocosmia,  70 
Opisthocosmiidse,  70 
Opisthopatus,  532 
Opisthophthalmus,  545 
Opisthoporodesmus,  588 


Opisthoscelis,  132 
Opisthothelae,  555 
Opisthotretus,  588 
Opogona,  222 
Opomyza,  339 
Opomyzidae,  339,  352 
Opostega,  221 
Opostegidae,  221,  242 
Opsebius,  292 
Opsidia,  316 
Opsiphanes,  238 
Opsolasia,  319 
Opsomantis,  90 
Orasema,  485 
Orchelimum,  52 
Crchesella,  46 
Orchesia,  438 
Orchestina,  557 
Orchestinae,  449 
Orectochilus,  412 
Orectogyrus,  413 
Oreella.  583 
Orellia,  341 
Oreothalia,  301,  302 
Oreta,  221 
Orgamara,  120 
Orgerius,  120 
Orgilus,  480 
Orgyria,  218 
Oribata,  570 
Oribatella,  569,  570 
Oribatidae,  570 
Oribatoidea,  569 
Oricia,  210 
Ormenis,  118,  120 
Ormothrips,  76 
Ormyrus,  485 
Ormyridae,  485 
Ornebius,  54 
Orneodes,  202,  202 
Orneodidaa,  202,  243 
Ornithoctonus,  556 
Ornithodoros,  567 
Ornithoeca,  347 
Ornithomyia,  347 
Omithomyiinae,  347 
Ornithopertha,  347 
Ornithopsylla,  405 
Ornithoptera,  236 
Ornix,  232 
Orobainosoma,  593 
Orobainosomatidae,  593 
Orobia,  63 
Orocharis,  54 
Orodesmus,  589 
Oroniscus,  535 


Oroperipatus,  533,  533 
Orophius,  423,  432 
Orothripidae,  73 
Orothrips,  73 
Orphnaeus,  602 
Orphilina3,  425 
Orphnephila,  273 
Orphnephilidae,  273 
Orphnidae,  451 
Orphnus,  451 
Orsiboe,  597 
Orsodacne,  442 
Orsodacnidae,  442 
Ortalidae,  368 
Ortalididae,  329,  331 
Ortalis,  331 
Orthezia,  127 
Ortheziidae,  127 
Orthoceratium,  304 
Orthochaeta,  319 
Orthochile,  303 
Orthochordeumella,  593 
Orthocladiinae,  282 
Orthocladius,  282 
Orthoderella,  86 
Orthoderinae,  87 
Ortholasma,  552,  554 
Orthoneura,  308 
Orthoperidae,  431 
Orthoperus,  431 
Orthopleura,  426 
Orthopodomyia,  272 
Orthoporus,  594,  596 
Orthoptera,  48 
Orthorrhapha,    353,    369, 

374 
Orthosia,  218 
Orthosoma,  441 
Orthostegana,  345 
Orthotaelia,  229 
Orthotaeliidaj,  229 
Orussidas,  472 
Orussus,  472 
Orya,  602 
Orygma,  326,  327 
Oryidse,  602 
Orygminae,  327 
Oryssida?,  472,  513 
Oryssoidea,  472 
Oryssus,  472 
Osca,  288 
Oscinidae,  340 
Oscinis,  340 
Oscinosoma,  340 
Oscinosomiaaj,  340 
Osraia,  507 
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Osmoderma,  452 
Osmylidae,  185 
Osmylops,  187 
Osmylus,  185 
Osphya,  438 
Ostomatidse,  419 
Otiocerus,  118,  119 
Othniidae,  435 
Othnius,  435 
Otiorhynehinae,  448 
Otiothops,  559 
Otocryptops,  600 
Otomantis,  91 
Ourococcus,  134 
Oxacis,  437 
Oxus,  572 
Oxybelidse,  505 
Oxybelus,  505 
Oxycera,  286 
Oxychila,  410 
Oxychiris.  452 
Oxychirota,  208 
Oxychirotidae,  202,  208 
Oxycoryninge,  447 
Oxycorynus,  447 
Oxydactylon,  592 
Oxydesmidae,  589 
Oxydesmus,  589 
Oxyethira,  192 
Oxyhaloa,  82 
Oxyhaloidae,  82 
Oxylabis,  495 
Oxyomus,  451 
Oxyopeidon,  560 
Oxyopes,  560 
Oxyopidae,  560 
Oxyoposis,  86,  571 
Oxyothespinse,  90 
Oxyothespis,  90 
Oxypilinso,  86,  89 
Oxypilus,  86 
Oxyporinae,  430 
Oxyposcus,  97,  98 
Oxyptila,  562 
Oxyptilus,  202 
Oxytelinae,  430 
Oxytelus.  429 
Oxytenidae,  213 
Oxytenis,  212,  213 

Pachybolidae,  595 
Pachybolus,  595 
Pachybrachys,  443 
Pachychelonus,  481 
Pachycondyla,  490 
Pachydesmus,  590 


Pachygaster,  285 
Pachymantis,  86 
Pachygastrinae,  285 
Pachyloides,  553 
Pachylomerus,  556 
Pachylomma,  482 
Pachylommatidae,  477 
Pachymenes,  497 
Pachymerium,  603 
Pachymerus,  439 
Pachymorpha,  64 
Pachynematus,  474 
Pachyneres,  296 
Pachyneura,  277 
Pachyneuridae,  277 
Pachyneuron,  484 
Pachyophthalma,  316 
Pachypodidae,  452 
Pachypsylla,  122,  123 
Pachypus,  452 
Pachyrrhina,  268,  370,373 
Pachysima,  490 
Pachytarsus,  145 
Pachythelia,  207 
Pachytroctes.  98 
Pachytylus,  56 
Pactopus,  421 
Paederinae,  430 
Pagasa,  147 
Palaeococcus,  128,  129 
Palaeoplatyura,  279,  280 
Palaeoses,  201,  201 
Palaeosetidae,  201 
Palaeotropidae,  238 
Palarus,  505 
Paleacrita,  209 
Palicidae,  68 
Palimpsestia,  211 
Palingenia,  169,  174 
Palingeniidae,  169,  173 
Palistes,  562 
Palloptera,  336,  337 
Pallopteridee,  336 
Palophus,  64 
Palpares,  187 
Palpatores,  552 
Palpicornia,  414 
Palpigrada,  539 
Palpigradi,  539 
Palpimanidae,  559 
Palpimanus,  559 
Palpinidae,  553 
Palpomyia,  282,  356,  357 
Paltostoma,  269,  270 
Paltostomatinae,  270 
Pambolinae,  479 


Pambolus,  479 
Pammegischia,  476 
Pammene,  226 
Pamphaginae,  57 
Pamphagus,  57 
Pamphila,  236 
Pamphiliidae,  472,  511 
Pamphilinae,  236 
Pamphilius,  472,  510 
Panacris,  285 
Pancalia,  231 
Panchaetothripidae,  74 
Panchaetothrips,  74 
Panchlora,  82 
Panchloridae,  82 
Pandemis,  226 
Pandinus,  544,  545 
Pandora,  322,  324 
Pandorinae,  322 
Panesthia,  80 
Panesthiidae,  80 
Pangaeus,  151 
Pangonia,  289 
Pangoniinae,  289 
Paniscornima,  498,  399 
Panisus,  571 
Panopinae,  292 
Panops,  292 
Panorpa,  190,  190 
Panorpatae,  189 
Panorpidae,  190 
Panorpina,  189 
Panorpinae.  190 
Panorpodes,  190 
Pantala,  164 
Pantarbes,  295 
Pantoclis,  495 
Pantographa,  216 
Pantophthalmidae,  286 
Pantophthalmus,  286,  287 
Panurgica,  91 
Panurgidae,  508 
Panurginus,  508 
Panurgus,  508 
Papilio,  236,  237 
Papilionidae,  236,  252 
Papilionoidea,  235 
Papiriidae,  46 
Papirius,  46 
Parablepharis,  87 
Parabuthus,  545 
Paracalobata,  325 
Paracladura,  266,  267 
Paraclemensia,  222 
Paraclius,  303 
Paracodrus,  501 
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Paracosmia,  70 
Paracrias,  487 
Paradermaptera,  66 
Paradorydium,  113 
Paradrapetes,  421 
Paradryinus,  493 
Paradyschiria,  352 
Paragaleodes,  547 
Paragia,  496 
Paragryllacris,  53 
Paragus,  309 
Paraiulus,  594,  595 
Parajapyx,  41,  43 
Paralamyctes,  600 
Paraleyrodes,  124 
Paralimna,  343 
Paralispa,  215 
Parallelomrna.  315,  319 
Paralogistis,  231 
Paramacronychia,  316 
Paramacronychiinse,  316 
Paramadiza,  345 
Paramasaris,  496 
Paramesius,  491 
Paramyia,  345 
Parandra,  419 
Parandridse,  419 
Paraneuroptera,  159 
Paranthomyza,  339 
Paranthrene,  203 
Parantissa,  286 
Paraperipatus,  532,  533 
Parapsinota,  344 
Parapsyllus,  406 
Pararctophila,  309 
Parascutigera,  599 
Parasemia,  219 
Parasemidalis,  182 
Parasimulium,  281 
Parasita,  104 
Parasitidae,  568 
Parasitinae,  568 
Parasitoidea,  567 
Parasitus,  568,  569 
Parasparatta,  69 
Parasphaeria,  82 
Paraspiniphora,  305,  305 
Parastenopsyche,  192 
Parastylops,  469,  470 
Paratettix,  55 
Paratiphia,  499 
Paratoxopoda,  323 
Paratrioza,  123 
Paratropididae,  556 
Paratropis,  556 
Paravanones,  553 


Parcelyphus,  326 
Pardosa,  561 
Parechiniscus,  583 
Parectatosoma,  63 
Parectopa,  232 
Parepiscopus,  87 
Paria,  444 
Parisolabidse,  68 
Parisolabis,  68 
Parlatoria,  131 
Parlatoriinae,  131 
Parnara,  236 
Parnassiidae,  236,  252 
Parnassius,  236 
Parnidse,  418 
Parnopes,  493 
Paromalus,  423 
Paropia,  114,  115 
Paropiidse,  114 
Parornix,  232 
Parorya,  602 
Partnunia,  571 
Parydra,  342,  343,  368 
Pasimachidae,  411 
Pasites,  509 
Paskia,  152 
Passalidas,  449 
Passala?cus,  505 
Passandra,  424 
Passandridse,  424 
Paurocephala,  122,  123 
Pauropoda.  583 
Pauropodidae,  584 
Pauropsylla,  123 
Pauropsyllinae,  123   ' 
Pauropus,  584,  584 
Paussidae,  408 
Paussoidea,  408 
Paussus,  408 
Paxylomma,  482 
Paxvlommatinaa,  482 
Pazius,  189 
Pectinophora,  227 
Pediasiomyia,  316 
Pedicia,  268 
Pediciinae,  268 
Pedicinus,  105 
Pediculidae,  105 
Pediculoides,  573,  573 
Pediculus,  105,  105 
Pedilidae,  439 
Pedilophorus,  417 
Pedilus,  439 
Pedinomma,  492 
Pedipalpi,  540 
Pedipalpida,  540 


Pegomyia,  319,  367,  367 
Pegomyiinae,  319 
Pelastoneurus,  303 
Pelecinella,  485 
Pelecinellidae,  485 
Pelecinidae,  492,  514 
Pelecinus,  492,  493 
Pelecocera,  308 
Pelecoeeratinae,  308 
Pelecorhynchinae,  288 
Pelecorhynchus,  288 
Pelecotoma.  438 
Pelecotomoides,  439 
Peleteria,  318 
Peletophila,  336 
Pelidnota,  452 
Pelina,  343 
Pelitnus,  552 
Pellenes,  561 
Pelmatops,  341 
Pelobiidae,  410 
Pelobius,  410 
Pelocoris,  154 
Pelogonicke,  153 
Pelogonus,  153 
Pelomyia,  337 
Pelomyza,  327 
Pelonium,  426 
Pelopia,  282 
Pelopiinae,  282 
Pelopceus,  503 
Pelops,  570 
Pelorernpis,  272 
Peloridiidae,  134,  152 
Peloridium,  134,  152 
Peltacanthina,  331 
Peltastica,  425 
Peltis,  419 
Peltodytes,  410 
Pemphegostola,  203 
Pernphigella,  126 
Pemphigus,  126 
Pemphredon,  505 
Pemphredonidae,  505,  506 
Penguistus,  352 
Penicillidia,  346,  352 
Pentacladocera,  470 
Pentacladus,  99 
Pentacora,  146,  146 
Pentagenia,  170 
Pentagrammaphila,  470 
Pentaneura,  282 
Pentaphlebia,  162 
Pentarthron,  486 
Pentastomida,  579 
Pentastomum,  580 
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Pentatoma.  151 
Pentatomidae,  151 
Pentatomoidea,  150 
Penthe,  438 
Penthesilea,  309 
Penthetria,  275 
Pentheus,  534 
Penthimiidae,  112 
Penthoptera,  268 
Pentozocera,  470 
Peodes,  304 
Peoria,  215 
Pepsis,  497 
Perasis,  298 
Perdita,  508 
Perga,  474 
Pergidae,  474,  513 
Peribalus,  151 
Pericambala,  596 
Pericambalidae,  596 
Pericoma,  271,  271 
Pericomidse,  69 
Pericomus,  69 
Pericopidse,  217,  250 
Peridontodesmidae,  588 
Peridontodesmus,  588 
Peridromia,  217 
Perientomidae,  98 
Perientomum,  97,  98 
Periglischrus,  567 
Peringueyomyina,  266 
Perilampidae,  486,  514 
Perilampus,  486,  487 
Perilestes,  161 
Perilitus,  481 
Perimede,  233 
Periommatus,  445 
Peripatidae,  533 
Peripatinae,  533 
Peripatoides,  532,  633 
Peripatoidinae,  532 
Peripatopsidae,  532 
Peripatopsinae,  532 
Peripatopsis,  532,  533 
Peripatus,  533,  533 
Periplaneta,  78,  78 
PeriplanetinaB,  78 
Periscelidee,  331 
Periscelis,  331 
Perisierola,  494 
Perisphaeria,  82 
Perisphaeriidae,  82 
Peritheates,  270 
Perittia,  230 
Perkinsiella,  119 
Perla,  176,  177 


Perlamantinae,  84 
Perlamantis,  84 
Perlaria,  176 
Perlidae,  176,  178 
Perlodidae,  176 
Peronea,  226 
Perophora,  213 
Perophoridae,  213 
Perreyia,  474 
Perreyidae,  474 
Perrisia,  265 
Peruda,  148 
Petalura,  163,  164 
Petaluridae,  164,  167 
Petaurista,  267 
Petauristidae,  267 
Petiolata,  472 
Petria,  435 
Petriidae,  435 
Petrobius,  42 
Petrorossia,  295 
Pettalus,  551,  552 
Peucetia,  560 
Pezomyia,  351 
Phaegoptera,  219 
Phaenacantha,  148 
Phaenocarpa,  477 
Phsenocephalidae,  431 
Phaenocephalus,  431 
Phaenomeridae,  452 
Phsenomeris,  452 
Phaenopria,  491 
Phaenoserphus,  492 
Phaeochrous,  451 
Phaeodesmus,  589 
Phaeophasma,  64 
Phaeophyllacris,  54 
Pharoses,  222 
Phalacridae,  423 
Phalacrocera,  268 
Phalacrus,  423 
Phalaenoides,  219 
Phaleenoididae,  219 
Phalangida,  551 
Phalangiidae,  552,  553 
Phalangioidea,  553 
Phalangium,  553 
Phalangodes,  553 
Phalangodidae,  553 
Phalangopsis,  54 
Phalera,  211 
Phalonia,  227,  247 
PhaloniidaB,  227,  245 
Phanaeus,  450 
Phaneroptera,  50 
Phaneropterinae,  50 


Phanerotoma,  481 
Phantia,  120 
Phanurus,  494 
Phaonia,  320 
Phaoniinae,  320 
Phara,  289 
Pharmacis,  227 
Pharnacia,  65 
Pharyngomyia,  313 
Phasgonophora,  485 
Phasgonura,  52 
Phasgonuridae,  50 
Phasgonurinae,  52 
Phasiidae,  318 
Phasma,  64 
Phasmatidae,  63 
Phasmatinae,  64 
Phasmatodea,  30,  61 
Phasmatoidea,  61 
Phasmida,  61 
Phasmodea,  61 
Phasmodes,  53 
Phasmodidae,  53 
Phasmoidea,  61 
Phassus,  201,  201 
Phatnoma,  142 
Pheidole,  490 
Phelister,  423 
Phenacaspis,  130 
Phenacoccus,  134 
Phenacoleachia,  132 
Phenacoleachiidae,  132 
Phenacoporus,  588 
Phenes,  164 
Phengodidae,  431 
Pheomantis,  90 
Pherbellia,  328 
Phibalosominae,  64 
Phidippus,  561 
Philandesia,  102 
Philanthidee,  505 
Philanthus,  505 
Philharmostes,  451 
Philodicus,  298 
Philodromus,  562 
Philonthus,  429 
Philopotamidae,  195 
Philopotamus,  192,  196 
Philopotamidae,  192 
Philopteridae,  103 
Philopterus,  102,  103 
Philorus,  270 
Philosamia,  213 
Philoscia,  534,  535 
Philotarsus,  99 
Philpota,  292 


BRUES   AND   MELANDER:    CLASSIFICATION   OF   INSECTS 


655 


Philpotinse,  292 
Philygria,  343 
Phisis,  52 
Phlebonotus,  79 
Phlebotominae,  271 
Phlebotomus,  271,  271 
Phlegethontius,  208 
Phlepsius,  114 
Phlceobiinse,  430 
Phloeocharinae,  430 
Phloeothripidae,  76 
Phloeothrips,  76 
Phlceotryia,  438 
Phlugis,  52 
Phlyctsenia,  216 
Phobetinus,  559 
Phobetron,  207 
Phoenicococcus,  127 
Pholcidae,  559 
Pholcus,  559 
Pholeomyia,  345 
Pholisora,  235 
Phora,  305 
Phorantha,  318 
Phoraspididae,  79 
Phoraspis,  79 
Phorbia,  319 
Phoridae,  305,  350,  364 
Phorinae,  305 
Phormia,  314 
Phormiinse,  314 
Phorocera,  318 
Phorodon,  125 
Phorodonta,  278 
Phortica,  345 
Phorticinae,  345 
Photodes,  99 
Photina,  86 
Photininae,  86,  87 
Photinus,  431 
Photopsis,  500 
Photuris,  431 
Phragmatcecia,  206 
Phreatoicidae,  534 
Phreatoicoidea,  534 
Phreatoicopsis,  534 
Phreatoicus,  634 
Phrixothrix,  431 
Phronia,  278 
Phryacaces,  491 
Phryganea,  193 
Phryganeidae,  192,  193 
Phryganidia,  207,  210 
Phryganoidea,  191 
Phryne,  275 
Phryneidae,  275 


Phrynichinae,  542 
Phrynichus,  542 
Phrynidae,  542 
Phrynus,  542 
Phtheochroa,  227 
Phthinia,  278 
Phthiracarus,  570 
Pthiraptera,  104 
Phtbiria,  296 
Phthiriidae,  105 
Phthiriinae,  296 
Phthiripedicinus,  105 
Phthirius,  105,  105 
Phthorimaea,  228 
Phyciodes,  238 
Phycita,  215 
Phycitinae,  215 
Phycodromia,  327 
Phycodromidae,  327 
Phycus,  294 
Phylliidse,  63 
Phyllipsocidae,  98 
Phyllipsocus,  98 
Phyllium,  62,  63 
Phyllobaenus,  426 
Phyllobrostis,  223 
Phylloceridse,  428 
Phyllocerus,  428 
Phyllocnistidae,  223,  230 
Phyllocnistis,  223 
Phyllocoptes,  565 
Phyllocrania,  87 
Phyllodromia,  79 
Phyllodromiidae,  79 
Phylloicus,  194 
Phyllomimus,  51 
Phyllomyza,  345 
Phyllonorycter,  232 
Phyllophaga,  416,  437, 

451,  528 
Phyllophora,  51,  51 
Phyllophorinae,  51 
Phylloporia,  222 
Phyllorheithrus,  193, 194 
Phyllorycteridae,  232 
Phyllotoma,  510 
Phylloteminae,  511 
Phylloxera,  125, 127, 127 
Phylloxeridae,  127 
Phylocentropus,  196 
Phyma,  120 
Phymaphora,  416 
Phymata,  147 
Phymatidae,  147 
Phymatodes,  441 
Phyma tostetha,  111 


Physiostreptidae,  597 
Physiostreptus,  597 
Physocephala,  307,  307 
Physoglenes,  559 
Physokermes,  132 
Physopelta,  150 
Physopoda,  72 
Physothrips,  74 
Phytalmia,  332 
Phvtalmiidae,  332 
Phytalmodes,  330,  332 
Phyto,  317 
Phytodecta,  443 
Phytomyza,  339,  339 
Phytophaga,  275,  413,  471 
Phytorptidae,  565 
Phytoptus,  565 
Pialeoidea,  292 
Piara,  331 
Picobia,  576 
Pieltania,  350 
Pieridae,  236 
Pieris,  236 
Piersigia,  571 
Piesma,  141,  142 
Piesmidee,  142 
Piezura,  320 
Pigmeophorus,  573 
Pigritia,  232 
Pilolebertia,  572 
Pimeliidee,  436 
Pinconia,  206 
Pineinae,  126 
Pineodes,  126 
Pineus,  126 
Pinnaspis,  130 
Pinophilinae,  430 
Pinotus,  450 
Piona,  572 
Piophila,  334 
Piophilidae,  334,  368 
Piophilosoma,  341 
Pipiza,  308 
Pipunculidae,  310,  364 
Pipunculus,  310,  310,  364, 

365 
Pirata,  561 
Pirates,  147 
Pisaura,  561 
Pisauridae,  561 
Pison,  504 
Pisonopsis,  504 
Pissonotus,  119 
Pityogenes,  445 
Pityophthorus,  445 
Plagiodera,  443 
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Plagioneurinae,  303 
Plagioneurus,  303 
Plastoceridse,  428 
Plastocerus,  428 
Plastosciara,  278 
Platamodes,  296 
Plataspidse,  150 
Plataspididse,  150 
Plataspis,  150 
Plateumaris,  441 
Plathemis,  166 
Plator,  561 
Platoridse,  561 
Platybrachys,  121 
Platybracon,  478 
Platycerus,  450 
Platychirus,  309 
Platycnemidae,  161 
Platycnemis,  161 
Platydascyllus,  418 
Platydema,  436 
Platvdesmidae,  597 
Platydesmus,  594,  597 
Platygaster,  494 
Platygastridae,  494,  501 
Plea,  134,  154 
Plebejus,  239 
Plebejidge,  239 
Plecia,  275,  276 
Pleciinse,  275 
Plectoptera,  81,  169,  176 
Plectreurys,  559 
Plectrocnemia,  194 
Pleida3,  134,  154 
Pleistodontes,  483 
Plenoculus,  505 
Pleocoma,  451 
Pleocomidse,  451 
Pleonaraius,  5S9 
Pleisocera,  295 
Plethochseta,  319 
Plethogenesia,  169 
Pleurota,  229 
Plicatoperipatus,  533 
Plodia,  215 
Ploiaria,  147 
Ploiariidae,  147 
Plumariidse,  497 
Plumarius,  497 
Plusiidse,  218 
Plusiocarapa,  44 
Plusiotis,  452 
Plutella,  229 
Plutellid£e,  228,  229 
Pneumonyssus,  568,  569 
Pneumora,  56 


Pneumoridae,  56 
Pnyxia,  348,  349 
Poaphilus,  603 
Pococera,  216 
Pococerinse,  216 
Podabrus,  431 
Podagrion,  485 
Podaliriidae,  508 
Podalirius,  508 
Podisma,  57 
Podisminse,  57 
Podisus,  151 
Podocera,  331 
Podolestes,  162 
Podopidae,  150 
Podops,  150 
Podura,  46 
Poduridae,  46 
Poecilocapsus,  145 
Poecilocoris,  150 
Poecilographa,  328 
Poecilomigas,  556 
Pogonomyia,  320 
Pogonomyrmex,  490 
Pogonosoma,  299 
Pogonostoma,  410 
Pogonota,  319 
Platylabia,  68 
Platylabiidse,  68 
Platymetopius,  114 
Platyna,  285 
Platyomopsis,  441 
Platypalpus,  301,  302 
Platyparea,  341 
Platypedia,  108 
Platypeza,  310,  310 
Platypezidse,  310,  364 
Platyphora,  305,  350 
Platyphorinae,  305 
Platypodidae,  445 
Platypsyllidse,  427 
Platypsyllus,  422.  427 
Platyptilia,  202,  202 
Platypus,  445,  445,   446, 

448 
Platypygus,  296 
Platyrhacidae,  590 
Platyrhacus,  590 
Platyrrhinidse,  449 
Platysamia,  213 
Platysoma,  423 
Platystoma,  331 
Platystomatidae,  331 
Platystornatinae,  331 
Platystomidae,  449 
Platyura,  280 


Platyuridse,  280 
Polia,  218 
Poliaspis,  130 
Poliinse,  218 
Poliocheridae,  543 
Polistes,  497,  498 
Polistinse,  497 
Polistomorpha,  485 
Pollenia,  316,  317 
Polleniinse,  316 
Polphopeza,  324 
Polyaspis,  568 
Polybia,  497 
Polybiinse,  497 
Polybioides,  497 
Polybothrus,  600 
Polycentropodidse,  194, 

195 
Polycentropus,  194 
Polycestinse,  420 
Polychrosis,  226 
Polyconoceras,  596 
Polyctenes,  153,  154 
Polyctenidae,  154 
Polydesmidse,  588 
Polydesmidea,  587 
Polydesmoidea,  587 
Polydesmus,  588,  589 
Polygnotus,  494 
Polygonarea,  603 
Polygonia,  238 
Polylepis,  590 
Polylepta,  277 
Polymitarcidse,  170,  173 
Polymitarcys,  170,  174 
Polynema,  483 
Polyphaga,  82,  408 
Polyphagidae,  82 
Polyphylla,  451 
Polyplax,  105 
Polyplectropus,  194 
Polyploca,  211 
Polyplocidee,  211 
Polypoda,  532 
Polyrhachis,  489 
Polyspila,  443 
Polyspolota,  89 
Polystoechotes,  185 
Polystoechotidse,  185 
Polythoridse,  162,  165 
Polyxenidse,  585 
Polyxenus,  585 
Polyzoniidse,  597 
Polyzonium,  597 
Polyzosteria,  78 
Pompilida3,  497 
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Pompilus,  497 
Pomposa,  62,  64 
Ponera,  490,  491 
Ponerinae,  490 
Ponjadia,  215 
Pontania,  474 
Pontia,  236 
Pontomyia,  347,  349 
Popa,  86 
Popillia,  452 
Poratophilus,  596 
Porcellio,  534,  535 
Porina,  201, 
Porismus,  185 
Porocephalidae,  581 
Porocephalinae,  581 
Porocephalus,  581 
Porohalacarus,  570 
Porsenus,  334 
Porthetria,  218 
Potamanthidae,  170,  173 
Potamanthodes,  170 
Potamanthus,  170,  174 
Povilla,  170 
Praon,  482 
Praos,  70 
Prebistus,  63 
Prenolepis,  489 
Presibylla,  89 
Preta,  117 
Prexaspes,  64 
Prionapteryx,  215 
Prionellus,  275 
Prionidae,  441 
Prionocyphon,  416 
Prionopeltis,  589 
Prionopetalum,  596 
Prionoxystus,  205,  206 
Prionus,  440 
Prisopus,  64 
Prista,  289 
Pristaulaeus,  476 
Pristocera,  494 
Privesa,  121 
Procecidochares,  341 
Prochilidae,  50 
Prochilus,  50 
Prochyliza,  334 
Prociphilus,  126 
Procladius,  282 
Proconia,  111 
Proconiidae,  111 
Procris,  207 
Proctacanthus,  298 
Proctotrypes,  492 
Proctotrypidae,  492 


Procubitermes,  95 
Procympiutus,  145 
Prodicus,  591 
Prodida,  562 
Prodidomidae,  562 
Prodidomus,  562 
Prodoxidae,  222,  241 
Prodoxus,  222,  241 
Projapygidae,  44 
Projapyx,  44 
Prolabia,  69 
Prolammonyx,  602 
Prolimacodes,  207 
Promachus,  64,  298,  363, 

363 
Promiopteryx,  90 
Pronuba,  222 
Prophalangopsidae,  53 
Prophalangopsinae,  50 
Prophalangopsis,  50 
Propocera,  286 
Propomacrus,  452 
Propsocus,  99 
Propyragra,  67,  68 
Prorates,  296 
Proreus,  69 
Prosacantha, 494 
Prosarthria,  55,  55 
Proscopia,  55 
Proscopiidae,  55 
Prosimuliinae,  281 
Prosimulium,  281 
Prosomera,  64 
Prosopididae,  507 
Prosopis,  507 
Prosopistoma,  173, 174 
Prosopistomatidae,  171, 

173 
Prosopochrysa,  284 
Prosopochrysinae,  284 
Prosotropis,  119 
Prosparatta,  69 
Prostemmiulus,  593,  594 
Protapteron,  40 
Proteininee,  430 
Protenor,  148 
Protenthes,  282,  357, 

357 
Proterandria,  585 
Proterhinidae,  444 
Proterhinus,  444,  448 
Protermitidae,  94,  95 
Proteropoides,  481 
Proterops,  481 
Protobiella,  186 
Protocalliphora,  314 


Protodermaptera,  66 
Protogyropus,  102 
Protohermes,  179 
Protolophora,  570 
Protolophus,  537 
Protoneura,  161 
Protoneuridae,  161,  165 
Protoparce,  208 
Protophormia,  314 
Protoplasa,  266,  266 
Protoplectron,  187 
Protopsychidae,  213 
Protosialis,  180 
Protothemira,  323 
Prototheora,  201 
Prototheoridae,  201 
Protrackeata,  532 
Protura,  40 
Protzia,  571 
Protziidae,  571 
Psacaphora,  233 
Psalidae,  68 
Psalidia,  288 
Psalididae,  68 
Psalidiidae,  448 
Psalis,  68 
Psallus,  145 
Psammobius,  451 
Psammochares,  497 
Psammocharidae,  497,  501 
Psarinae,  308 
Psarus,  308 
Psechridae,  558 
Psechrus,  558 
Psectra,  184 
Psednura,  56 
Psednurinae,  56 
Psegmomma,  285 
Pselaphidae,  415 
Pselaphus,  415 
Pselapognatha,  585 
Psen,  505 
Psenidae,  505 
Psenobolus,  478 
Psephenidae,  427 
Psephenops,  427 
Psephenus,  427 
Psephiocera,  285 
Pseudagrion,  161 
Pseudatrichia,  294 
Pseudechiniscus,  583 
Psedectobia,  79 
Pseudisolabis,  68 
Pseudochelidura,  70 
Pseudoclididae,  592 
Pseudoclis,  592 
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Pseudococcidse,  134 
Pseudococcus,  134 
Pseudocorylophidae,  434 
Pseudocryptops,  600 
Pseudodatames,  63 
Pseudodinia,  329 
Pseudofoenus,  476 
Pseudogametes,  313 
Pseudogametinae,  313 
Pseudohazis,  213 
Pseudohydryphantes,  571 
Pseudohydryphantidae, 

571 
Pseudolfersia,  346 
Pseudomantis,  90 
Pseudomasaris,  496 
Pseud  ornery  le,  62 
Pseudomesophalia,  444 
Pseudomilichia,  345 
Pseudomiopteryginae,  87 
Pseudomiopteryx,  87 
Pseudomopidse,  79 
Pseudomops,  79 
Pseudomorpha,  409 
Pseudomorphidae,  409 
Pseudomusonia,  84 
Pseudomyrma,  490 
Pseudomyrminae,  490 
Pseudonannolene,  596 
Pseudonannolenidse,  596 
Pseudonirvana,  117 
Pseudopachymerus,  440 
Pseudophaea,  162 
Pseudopbyllinae,  51 
Pseudophyllus,  51 
Pseudopomyza,  344 
Pseudopyrochroa,  439 
Pseudorhynchota,  104 
Pseudoscorpiones,  548 
Pseudoscorpionida,  548 
Pseudosperchon,  571 
Pseudospirobolellus,  595 
Pseudostenopsyche,  192 
Pseudostigma,  162 
Pseudostigmatidae,  162, 

165 
Pseudotephritis,  331 
Pseudotorrenticola,  572 
Pseudotremia,  592 
Pseudoxenos,  470 
Pseudoxyops,  86 
Pseudoxypilus,  86 
Pseudoyersinia,  90 
Psiathalassius,  297 
Psila,  339,  340 
Psilidae,  339 


Psilirue,  340 
Psilocephala,  294,  362, 

375,  376 
Psilochorema,  193 
Psilochorus,  559 
Psilocurus,  298 
Psiloderces,  559 
PsilonyK,  298 
Psilopa,  343 
Psilopinae,  343 
Psiloplagia,  335 
Psilopoclirur-,  303 
Psilopodinus,  302,  303 
Psilopsocus,  99 
Psiloptera,  419 
Psilosciara,  278 
Psilota,  308 
Psilotreta,  195, 196 
Psithyrus,  507 
Psocidse,  9£ 
Psocinella,  98 
Psocoptera,  96 
Psocus,  97,  99 
Psoquilla,  98 
Psorophora,  272 
Psoquillidse,  98 
Psoroptes,  574 
Psychidse,  207,  227,  239, 

245 
Psychoda,  271,  356,  370, 

373 
Psychodidae,  271,  349,  356 

373 
Psychodinee,  271 
Psychomyia,  194 
Psychomyiidae,  194,  195 
Psychophasis,  184 
Psychopsella,  184,  184 
Psychopsidae,  184 
Psych  opsis,  184 
Psylla,  123 
Psyllidae,  122 
Psyllinae,  123 
Psyllomyia,  305,  350 
Psylloneura,  98 
Ptecticus,  286 
Pterellipsis,  347,  352 
Pternaspatha,  281 
Pterocalla,  330,  331 
Pterocallidae,  331 
Pterochilus,  497 
Pterocolinse,  447 
Pterocolus,  447 
Pterocomma,  125 
Pterodectes,  574 
Pterodela,  99 


Pterodontia,   291,   292, 

292 
Pterolichus,  574 
Pteromalidae,  484,  488 
Pteromalus,  484,  484 
Pterombridae,  499 
Pterombrus,  499 
Pteromicra,  328 
Pteronarcidae,  176,  178 
Pteronyarcys,  176 
Pteronidea,  474,  510,  510 
Pteronus,  474 
Pterophoridae,  202,  249 
Pterophorus,  202,  202,  217 
Pteroptinae,  567 
Pteroptus,  567 
Pterorthochaetes,  451 
Pterostichus,  410 
Pterythysanidae,  221 
Pterothysanus,  220,  221 
Pterygida,  70 
Pterygophoridae,  474 
Pterygophorus,  474 
Pterygosoma,  575 
Ptiliidae,  433 
Ptilium,  433 
Ptilocera,  285 
Ptilodexia,  317,  318 
Ptilonyssus,  567 
Ptilosphen  325 
Ptinella,  433 
Ptinidae,  427 
Ptinobius,  486 
Ptinus,  427 
Ptiolina,  291 
Ptochoryctis,  228 
Ptychopoda,  210 
Ptychoptera,  267,  267 
Ptychopteridae,  266,  356, 

373 
Ptvchopterinae,  267 
Ptyelus,  111 
Pucnoseellus,  82 
Pulex,  405,  528 
Pulicidee,  405 
Puliciphora,  306,  350 
Puliciphoridse,  306 
Pulvinaria,  132 
Pupipara,  311,  345 
Purex,  69 
Pycnogaster,  53 
Pycnoglossa,  319 
Pycnopogon, 298 
Pycnothele,  555 
Pycnothelidae,  555 
Pycnotropis,  590 
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Pygidicrana,  68 
Pygidicranales,  66 
Pygodicranidae,  68 
Pygidicranoidea,  66 
Pygirhynchinae,  63 
Pygirhynchus,  63 
Pygodon,  595 
Pygostolus,  481 
Pygothripidse,  76 
Pygothrips,  76,  76 
Pyragra,  68 
Pyragridse,  68 
Pyragropsis,  68 
Pyralididae,  204,  214,  243 
Pyralidinse,  215,  216 
Pyralis,  215 
Pyrameis,  238 
Pyrausta,  216 
Pyraustinae,  216 
Pyrellia,  321 
Pyrgidae,  236 
Pyrgo,  443 
Pyrgomantis,  87 
Pyrgomorpha,  57 
Pyrgomorphinse,  57 
Pyrgota,  330,  330 
Pyrgotidse,  330 
Pyrgus,  235 
Pyrilla,  118,  121 
Pyrochroa,  439 
Pyrochroidae,  439 
Pyroderces,  232 
Pyrodes,  441 
Pyromorpha,  204 
Pyromorphidae,  204,  208, 

249 
Pyrophaena,  309 
Pyrophorus,  421 
Pyrops,  119 
Pyrrhocoridae,  150 
Pyrrhocoris,  150 
Pyrrhopyge,  235 
Pyrrhopyginae,  235 
Pyrtaniina?,  298 
Pyryganeidae,  196 
Pythamidae,  117 
Pythamus,  115,  117 
Pythidae,  437 
Pytho,  437 

Quedius,  429 

Raecius,  561 
Raillietiella,  580,  580 
Raillietiellidaa,  579,  580 
Ramila,  214 


Ranatra,  153,  154 
Raphidia,  181,  181 
Raphidiidse,  181 
Raphidiodea,  180 
Raphiglossa,  496 
Raphiglossinse,  496 
Raphiochaeta,  317 
Raphiptera,  215 
Rapisma,  182 
Ratarda,  206 
Ratardidse,  206 
Ravinia,  316 
Recurvaria,  227 
Reduviidae,  147 
Reduvioidea,  145 
Reduviolus,  147 
Reduvius,  146,  147 
Reichertella,  276 
Reighardia,  580 
Reighardiinae,  580 
Renocera,  328 
Reticulitermes,  94,  95 
Retinia,  226 
Retinodiplosis,  353,  355 
Rhabdophaga,  275 
Rhabdopselaphus,  296 
Rachicerinse,  289,  374 
Rhachicerus,275,283,  289, 

374 
Rhachidomorpha,  588 
Rhacodesmidae,  588 
Rhacodesmus,  588 
Rhadalidae,  429 
Rhadalus,  429 
Rhadinopsvlla,  405 
Rhadinus,  298 
Rhagadochir,  92,  92 
Rhagidia,  575,  576 
Rhagigaster,  499 
Rhagio,  290,  290 
Rhagionidse,  290,  362 
Rhagium,  441 
Rhagodes,  547 
Rhagoletis,  341 
Rhagophthalmidae,  431 
Rhagophthalmus,  431 
Rhagovelia,  152 
Rhammatopoda,  51 
Rhamphidia,  269 
Rhamphomyia,  301,  375, 

376,377 
Rhampsinitus,  553 
Rhanis,  432 
Rhantus,  411 
Rhaphidolabis,  268 
Rhaphidophora,  50 


Rhaphidophorinae,  50 
Rhaphidorrhynchus,  447 
Rhaphignathidae,  576 
Rhaphignathus,  576 
Rhaphiinae,  304 
Rhaphiocera,  286 
Rhaphioceratinae,  286 
Rhaphiochaetinae,  317 
Rhaphiomydas,  294 
Rhaphiorrhynchus,  286 
Rhaphium,  304 
Rhegmoclema,  276 
Rheomantis,  90 
Rheumatobates,  152 
Rhicnoessa,  337 
Rhignogastra,  542 
Rhingia,  309 
Rhingiopsis,  286 
Rhinia,  314 
Rhiniinae,  314 
Rhinocola,  123 
Rhinocricidae,  596 
Rhinocricus,  589,  594,^596 
Rhinocypha,  163 
Rhinoestrus,  313 
Rhinomacer,  449 
Rhinomaceridae,  449 
Rhinophora,  317 
Rhinophoridae,  317 
Rhinoplus,  481 
Rhinopsis,  503 
Rhinopsylla,  123 
Rhinotermes,  95 
Rhinotermitidae,  95 
Rhinotora,  325,  326,  338 
Rhinotoridae,  325,  338 
Rhiodinidae,  239 
Rhipicephalus,  566 
Rhipicera,  425 
Rhipiceratidae,  425,  428 
Rhipiceridae,  425 
Rhipidia,  268 
Rhipidius,  439 
Rhipidoceridae,  425 
Rhipidothrips,  73 
Rhipiphoridae,  438,  439, 

452 
Rhipiphorus,  439 
Rhipiptera,  467 
Rhipipteryx,  54 
Rhithrogena,  172 
Rhizococcus,  133 
Rhizoglyphus,  574 
Rhizophagidae,  419,  436 
Rhizophagus,  419 
Rhoclacarus,  569 
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Rhodesiella,  345 
Rhodites,  483 
Rhodoneura,  214 
Rhoenanthus,  170 
Rhogadinae,  479 
Rhogas,  478,  479 
Rhoicinus,  560 
RhopalidiinaR,  497 
Rhopalocampa,  235 
Rhopalocera,  201 
Rhopalodontus,  432 
Rhopalomera,  325 
Rhopalomeridae,  325 
Rhopalomeris,  587 
Rhopalosiphum,  125 
Rhopalosoma,  499 
Rhopalosomatidae,  476, 

499,  514 
Rhopalosyrphus,  308 
Rhopalum,  506 
Rhopobota,  226 
Rhotana,  119 
Rhyacionia,  226 
Rhyacophila,  193 
Rhyacophilidae,  193,  195 
Rhymbus,  434 
Rhymosia,  278 
Rhynchitinae,  447 
Rhynchocephalus,    291, 

297 
Rhynchodexia,  318 
Rhyncolophidae,  576 
Rhyncholophus,  576 
Rhyncophora,  413 
Rhynchoprionidae,  407 
Rhynchoproctus,  596 
Rhynchota,  106,  140 
Rhyncomyia,  314 
Rhyncophoridae,  449 
Rhyncophoromyia,  306 
Rhyopsocus,  98 
Rhyphidse,  275 
Rhyphus,  275 
Rhysidia,  600 
Rhysodiastes,  411 
Rhysodes,  411,  412 
Rhysodesmus,  590 
Rhysodidse,  411 
Rhyssalus,  479 
Ricania,  121 
Ricaniidse,  121 
Richardia,  336 
Richard  iidse,  336 
Ricinidae,  103 
Ricinoides,  543 
Ricinoididae,  543 


Ricinulei,  542 
Ricinus,  103 
Ridiaschina,  223 
Ridiaschinidse,  223 
Rileyia,  486 
Riodina,  239 
Riodinidae,  239,  252 
Riodininae,  239 
Riolus,  420 

Ripidosyrma,  293,  294 
Risama,  214 
Rivellia,  331 
Rivelliinae,  331 
Rivetina,  86 
Rivetinae,  86,  88 
Rodhainomyia,  313 
Rceselia,  219 
Rogenhofera,  313 
Roncus,  549 
Ropalidia,  497 
Ropalidiinae,  497 
Rophoteira,  404 
Ropronia,  492 
Roproniidae,  492 
Rothenbuehleria,  592 
Rothenbuehleriidse,  592 
Ruba,  286 
Ruralidae,  239 
Rutelidae,  452 

Sabacon,  554 
Sabatinca,  200 
Sabethes,  272 
Sabethinae,  272 
Sabine,  207 
Sacchiphantes,  126 
Saccopheronta,  303 
Sacium,  431 
Saga,  52 
Saginae,  52 
Sagra,  442,  442 
Sagridae,  442 
Saissetia,  132 
Salagena,  206 
Salda,  146 
Saldidae,  146 
Saldula,  146 
Salganea,  80 
Salomona,  52 
Salpingidae,  437 
Salpingus,  437 
Saltatoria,  48 
Saltelliseps,  322 
Salticus,  561 
Saltusaphis,  125 
Sambonia,  581 


Samia,  213 
Samichus,  596 
Sandalidae,  425 
Sandalus,  425 
Saperda,  414,  414 
Sapho,  162 
Saprininae,  423 
Saprinus,  423 
Sapromyza,  327 
Sapromyzidae,  327 
Sapromyzosoma,  327 
Saprosites,  451 
Sapyga,  500 
Sapygidae,  500 
Sarax,  542 
Sarcophaga,  316,  366,  367, 

367, 377 
Sarcophagidae,  316,  366, 

367 
Sarcophila,  316 
Sarcopsylla,  407 
Sarcopsyllidae,  407 
Sarcoptes,  574 
Sarcoptidae,  574 
Sarcotachina,  316 
Sarginae,  286 
Sargus,  286 
Saronomus,  547 
Saropogon,  299 
Saroxenus,  585 
Sarrothripus,  219 
Sason,  556 
Satorystia,  425 
Saturnia,  213 
Saturniidae,  213,  251 
Saturniinae,  251 
Satyridae,  238,  249,  253 
Satyrodes,  238 
Satyrus,  238 
Sayomyia,  354,  355,  372 
Scalidia,  424 
Scalidiidas,  424 
Scaphidiidae,  426,  428 
Scaphidium,  426 
fecapheutes,  505 
Scaphiella,  557 
Scaphiostreptus,  596 
Scaphoideus,  114 
Scaphosoma,  426 
Scapteriscus,  54 
Scaptolenus,  428 
Scaptomyza,  345,  368,  368 
Scarabaeidae,  450 
Scarabaeus,  450 
Scardia,  224,  244 
Scarites,  410,  412 
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Scarphia,  288 
Scarphiinse,  288 
Scatella,  343 
Scatophaga,  315,  319 
Scatophagidse,  319 
Scatophila,  343 
Scatophora,  337 
Scatomyzidse,  319 
Scatopse,  276,   276,   358, 

359 
Scatopsidse,  349,  358,  373, 

376 
Scatopsinae,  276 
Scelio  494 

Scelkmidse,  494,  501,  514 
Sceliphron,  503 
Scellus,  304 

Scenopinidse,  294,  362,  376. 
Scenopinus,  294,  297 
Scepsis,  219 
Schsenophilus,  304 
Schauinslandia,  480 
Schedoleiodesmus,  588 
Schedorhinoterm.es,  95 
Schedotrigona,  593 
Schendyla,  602 
Schendylidse,  602 
Schendylurus,  602 
Schindalmonotus,  585 
Schistocerca,  57 
Schizaspidia,  485 
Schizocarpus,  574 
Schizocephala,  86 
Schikocephalinse,  86,  87 
Schizocera,  474 
Schizomidse,  541 
Schizomus,  541,  541 
Schizoneura,  126 
Schizopina3,  420 
Schizopteridse,  143 
Schizotus,  439 
Schizura,  211 
Schoenbaueria,  281 
Schcenobiina3,  214 
Schcenobius,  214 
Schoenomyza,  320 
Schcenophilus,  350 
Schreckensteinia,  231 
Scholastes,  331 
Sciara,  278,  278,  358,  371, 

372 
Sciaridse,    278,    349,   358, 

371 
Sciarinse,  278 
Sciomyza,  328,  328 
Sciomyzidae,  328 


Sciomyzinse,  328 
Scione,  289 
Sciophila,  277,  278 
Sciophilidse,  277 
Sciopus,  303 
Scipopeza,  324 
Scipopus,  325 
Scirtes,  418,  421 
Scirtotypus,  56 
Scirula,  576 
Sciadocera,  300,  310 
Sciadoceratidse,  300 
Sciapodinse,  303 
Sclerobunus,  552 
Scleroderma,  494 
Sclerogibba,  492 
Sclerogibbidae,  492,  500 
Scleropauropus,  584 
Scolia,  498 
Scoliaula,  221 
Scoliidse,  498,  514 
Scoliocentra,  335 
Scolioneurinse,  512 
Scolioplanes,  603 
Scolopendra,  600,  601 
Scolopendrella,  604 
Scolopendrellidse,  604 
Scolopendridae,  600 
Scolopendromorpha,  600 
Scolopendropsis,  604 
Scolopocryptops,  600 
Scolops,  118,  120 
Scolytidae,  446 
Scolytoidea,  444 
Scolytoplatypodidse,  446 
Scolytoplatypus,  446,  446 
Scolytopsis,  446 
Scolytus,  446 
Scoparia,  216 
Scopariinse,  216 
Scopeuma,  319 
Scopeumidse,  319 
Scopeumin33,  319 
Scorpio,  545 
Scorpiones,  543 
Scorpionida,  543 
Scorpiohidse,  544,  545 
Scorpiops,  546 
Scotolathys,  558 
Scotolemon,  553 
Scraptia,  438 
Scraptiidse,  438 
Scrupulaspis,  130 
Scudderia,  50 
Scutacarus,  573 
Scutare,  131 


Scutellera,  150 
Scutelleridae,  150 
Scutelleroidea,  150 
Scutigera,  599 
Scutigera,  601 
Scutigerella,  601,  604 
Scutigerellidse,  604 
Scutigeridae,  599 
Scutigeromorpha,  599 
Scutogona,  591 
Scutops,  331 
Scymsenidse,  428 
Scydmsenus,  428 
Scymnus,  434 
Scyphacella,  534 
Scyphacidspi,  534 
Scyphax,  534 
Scythridae,  231 
Scythrididse,  231,  250 
Scythris,  230,  231 
Scytodes,  559 
Scytodidse,  559 
Scytonotus,  589 
Sebekia,  680,  581 
Sebekiinae,  581 
Sedulothrips,  76 
Segestria,  557 
Selachops,  343 
Selandria,  474 
Selandriinse,  512 
Selasius,  431 
Selenocosmia,  556 
Selenopidae,  562 
Selenops,  562 
Selidopogon,  299 
Selidosema,  209 
Selidosematidae,  209 
Sematura,  209 
Sematuridse,  209 
Semidalis,  182 
Seminota,  494,  495 
Semioptila,  204 
Semiotellus,  486 
Semiothisa,  209 
Semiramis,  296 
Semniinse,  215 
Semnosoma,  589 
Senoculidse,  560 
Senoculus,  560 
Senotainia,  316 
Seoptera,  330 
Sepedon,  328,  328 
Sepsidse,  322 
Sepsidomorpha,  323 
Sepsinae,  323 
Sepsis,  323,  324 
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Serianus,  550 
Serica,  451 
Sericomyia,  309 
Sericomyiinae,  309 
Sericophorus,  505 
Sericosoma,  295 
Sericostomatidae,  192, 194, 

197 
Serinetha,  148 
Serphida;,  492,  501 
Serphoidea,  514 
Serphus.  492,  493 
Serropalpidae,  438 
Serropalpus,  438 
Sesiidae,  203 
Sessiliventres,  471 
Sessinia,  437 
Setellia,  336 
Setiostoma,  228 
Setodes.  194 
Setomorpha,  223,  224 
Setomorphidae,  224 
Shravana,  550 
Sialida?.  180 
Sialis,  180,  528 
Sialoidea,  179 
Sibylla,  89 
SibyllinsE,  89 
Sicariidse,  559 
Sicarius,  559 
Sicus,  307 
Sierola,  494 
Sierolomorpha,  500 
Sierolomorphidae,  500 
Sigaloessa,  332,  340 
Sigalphinaa,  481 
Sigalphus,  481 
Sigerpes,  91 
Siginse,  214 
Signiphora.  484 
Signiphoridae,  484 
Signoretia,  115,  117 
SignoretiidsB,  117 
Sigrisma,  442 
Silpha,  428 
Silphida3,  428 
Silphomorpha,  409 
Silvanids?,  424 
Silvanus,  422,  424 
Silvestria,  593 
Silviinae,  288 
Silvius,  288 
Simaethidae,  228 
Simaethis,  205,  228 
Simuliida?,  280,  355,  371 
SimuliiDse  281 


Simulium.  265    281,  355, 

371,528 
Sinea, 147 
Sinella,  46 
Sinodendridae.  450 
Sinodendron  450 
Sinophthalmus,  345 
Siphlonisca,  172 
Siphlonuridae  172 
Siphlonurus,  172 
Siphluridae,  172, 175 
Siphlurus,  172 
Siphona,  318 
Siphonaptera,  404 
Siphoniulidae,  597 
Siphoniulus,  597 
Siphlopteryx,  350 
Siphonocryptidae,  597 
Siphonocryptus,  597 
Siphonophora,    125,    594, 

597 
Siphonophoridae,  597 
Siphonorhinus,  597 
Sipnonotus,  597 
Siphunculata,  104 
Sipyloidea,  64 
Sira,  46 
Sirex,  473 
Siricidae,  473,  513 
Siricoidea,  472 
Siro,  551 
Sironidae,  551 
Sisyra,  185,  186 
Sisyridae,  185 
Sisyrella,  185 
Sitodrepa,  426 
Sitones,  448 
Sitophilus,  448 
Sitotroga,  227 
Skalistes,  70 
Smaridae,  576 
Smaris,  575,  576 
Smerinthus,  208 
Smicra,  485 
Smicrides,  194 
Smicriptini,  435 
Sminthuridae,  46 
Sminthurinus,  46 
Sminthurus,  45,  46 
Sobarocephala,  334,  335 
Soerensenella,  552 
Sogata,  113 
Sogona,  602 
Sogonidse,  602 
Soldanellonyx,  570 
Solenius,  506 


Solenobia,  205,  208 
Solenopsis,  490 
Solenosoma,  69 
Solifugee,  546 
Solinus,  550 
Solpuga,  547,  547 
Solpugida,  546 
Solpugidae,  547 
Solva,  289 
Solygia,  90 
Solygiinae,  90 
Somabrachys,  208 
Somatochlora,  164 
Soniphilidae,  603 
Soniphilus,  601,  603 
Sophronia,  228 
Sostea,  418 
Spadobius,  184 
Spalangia,  484 
Spalangiidae,  484 
Spania,  291 
Spaniocelyphus,  326 
Spaniophlebia,  170 
Spaniotoma,  282 
Sparassidee,  562 
Sparatta,  69 
Sparattidae,  69 
Sparganothidae,  226 
Sparganothis,  226 
Sparianthis.  562 
Sparnapolius,  297,  363, 

375,  376,  377 
Spathiinae,  478 
Spathiogaster,  309 
Spathiophora,  319 
Spathius,  478 
Spelaeoblatta,  78 
Spelaeorhynchidae,  567 
Spelaeorhynchus,  567 
Spercheinae,  414 
Sperchon,  571 
Sperchonidae,  571 
Spermophagus,  439 
Spermophora,  559 
Sphaericus,  427 
Sphaeridium,  414 
Sphaeriidae,  433 
Sphaeriodesmidae,  590 
Sphaeriodesmus,  586,  590 
Sphaeristes,  437 
Sphaerites,  427 
Sphaeritidae,  427 
Sphaerius,  433 
Sphaerocera,  337,  337 
Sphaeroceridae,  337 
Sphserodema,  154 
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Sphaeroniscus,  534 
Sphserophoria,  309 
Sphserophthalma,  498 
Sphaeropoeus,  586  • 
Sphaeropyx,  481 
Sphaerosoma,  434 
Sphserotheria,  586 
Sphaer  other  iidae,  586 
Sphaerotherium,  586,  586 
Sphaerotrichopidae,  589 
Sphaerotrichopus,  589 
Sphallomorpha,  409 
Sphecidae,  503 
Sphecius,  503 
Sphecodes,  508 
Sphecoidea,  502,  514 
Sphecomyia,  309 
Sphegina,  309 
Spheginae,  309 
Sphenophorus,  449 
Sphenopterinae,  420 
Sphex,  503 
Sphinididae,  436 
Sphindus,  436 
Sphingidae,  208,  252 
Sphinx,  208 
Sphodromantis,  89 
Sphodropoda, 89 
Sphyracephala,  329 
Sphyroperiscelis,  331,  333 
Sphyximorpha,  308 
Spilochalcis,  485 
Spilochroa,  335 
Spilogaster,  320 
Spilomicrus,  491 
Spilomyia,  309 
Spilonota,  226 
Spilosmylus,  185 
Spinaria,  479 
Spinotarsus,  596 
Spintharus,  559 
Spinturnicidae,  567 
Spinturnix,  567,  569 
Spirobolellus,  595 
Spirobolidae,  595 
Spiroboloidea,  595 
Spirobolus,  595 
Spiromimidae,  595 
Spiromimus,  595 
Spirostreptoidea,  596 
Spirostreptidae,  596 
Spirostreptomorpha,  595 
Spirostreptus,  596 
Spogostylum,  294 
Spongifera,  69 
Spongiphoridae,  69 


Spongovostox,  69 
Sponidium,  438 
Stachyocnemus,  148 
Stagmatophora,  233 
Stagmatoptera,  86 
Stagmomantis,  85,  89 
Staianus,  562 
Stalita,  557 
Staphylinidae,  429 
Staphyliniformia,  415 
Staphylininse,  429 
Staphylinus,  418,  429 
Statira,  436 
Stauronotus,  56 
Stauropus,  211 
Steatococcus,  128 
Steatoda,  559 
Stegana,  345 
Steganinae,  345 
Steganopsis,  327 
Stegodyphus,  558 
Stegomyia,  272 
Stegopterna,  281 
Stegopterninae,  281 
Steingelia,  128,  133 
Steingeliinae,  128 
Stelididae,  508 
Stelis,  508 
Stemmiulidae,  593 
Stemmiuloidea,  593 
Stemmiulus,  593 
Stenelmis,  420 
Stenichnus,  428 
Steninae,  429 
Steniolia,  505 
Stenobiella,  186 
Stenobothrus,  56 
Stenocephalus,  148 
Stenochilus,  559 
Stenocotidae,  115 
Stenocotis,  115 
Stenocranus,  119 
Stenogaster,  497 
Stenogastrinae,  497 
Stenolaemus,  147 
Stenoma,  228 
Stenomacra,  336 
Stenomatidae,  228 
Stenometopiinae,  116 
Stenometopius,  115,  116 
Stenomicra,  332 
Stenomidae,  228,  246 
Stenopelmatidae,  49 
Stenopelmatinae,  50 
Stenopelmatus,  49,  50 
Stenoperla,  176,  177 


Stenophragrna,  277 
Stenophylax,  192 
Stenophylla,  86 
Stenopilema,  82 
Stenopogon,  298 
Stenopsyche,  192 
Stenopsychidae,  192,  194, 

195 
Stenopsychodes,  194 
Stenopteridse,  74 
Stenopterina,  331 
Stenopterinae,  331 
Stenopteryx,  347 
Stenosialis,  180 
Stenotabaninae,  287 
Stenotabanus,  287 
Stenotortor,  116 
Stenovates,  86 
Stenoxenidae,  282 
Stenoxeninae,  282 
Stenoxenus,  281,  282 
Stenus,  429 
Stephanidae,  476 
Stephaniscinae,  478 
Stephaniscus,  478 
Stephanopsis,  562 
Stephanothrips,  74 
Stephanus,  476 
Stereopalpus,  439 
Sternorrhyncha,  107 
Steropleurus,  53 
Sterrhidse,  210 
Stethopathidae,  306,  350 
Stethopathus,  306 
Sthenopis,  201,  241 
Stibadocera,  268 
Stichopogon,  298,  298 
Stichotrema,  469 
Stichotrematidae,  469 
Stichotrematoidea,  469 
Stictia,  505 

Stigmacoccus,  128,  133 
Stigmaeus,  576 
Stigmatomma,  490 
Stigmatopathus,  98 
Stigmellidae,  221 
Stigmodera,  419 
Stigmoderinae,  420 
Stigmus,  505 
Stilbopterygidae,  187 
Stilbopteryx,  187 
Stilbula,  485 
Stilbus,  423 
Stilpon,  301 
Stilpnochlora,  49 
Stilpnotia,  218 


664 


bulletin:  museum  of  compakative  zoology 


Stiphidion,  558 
Stiphrosoma,  339 
Stizidae,  503 
Stizus,  503 
Stolidosoma,  304 
Stolidosomatinae,  304 
Stomacoccus,  128 
Stomatorhina,  314 
Stomatothrips,  73 
Stomoxydinae,  321 
Stomoxys,  317,  321 
Stonyx,  295 
Storena,  560 
Strangalia,  441 
Strathmopoda,  231 
Stratioleptinae,  289 
Stratioleptis,  289 
Stratiomyia,  286,  360,  361 
Stratiomyiidae,  284,  360, 

374 
Stratiomyiinse,  286 
Stratiomys,  286 
Stratocles,  64 
Straussia,  341 
Strebla,  346 
Streblidae,  347,  352 
Strepsimana,  228 
Strepsimanidae,  228 
Strepsiptera.  467 
Striaria,  590 
Striariidae,  590 
Striarioidea,  590 
Striglina,  214 
Strobliella,  275 
Strongylium,  436 
Strongylocephalus,  114 
Stronglylodesmus,  588 
Strongylophthalmyia,  340 
Strongylophthalmyiinae, 

340 
Strongylopsalididae,  69 
Strongylopsalis,  69 
Strongylosoma,  589 
Strongylosomatidae,  589 
Strongylosomatidea,  587 
Strophius,  562 
Strymon,  239 
Sturmia,  318 
Stygophrynus,  542 
Styl.pauropus,  584 
Stylocellus,  551 
Stylo  desmidae,  588 
Stylodesmus,  588 
Stylogaster,  306,  324 
Stylogastrinae,  306 
Stylophthalmyia,  331 


Stylopidae,  470 
Stylops,  469,  470 
Subtriquetra,  581 
Subulonia,  283,  289 
Suctoria,  404 
Suhpalacsa,  187 
Suillia,  334,  335 
Suilliinae,  334 
Suturaspis,  131 
Suturodes,  601 
Suva,  119 

Swammerdamella,  276 
Syarinidae,  549 
Syarinus,  549 
Sybota,  558 
Sycophaga, 487 
Sycorax,  271,  271 
Sylepta,  216 
Symmerus,  280 
Symmictus,  291 
Symmoca,  228 
Symmorphus,  497 
Symperipatus,  532 
Sympetrum,  164 
Sympherobiidae,  184 
Sympherobius,  184 
Symphoromyia,  291 
Symphrasis,  183 
Symphyla,  603 
Symphylella,  604 
Symphypleona,  45 
Symphyta,  471 
Sympycna,  162 
Sympycnus,  304 
Synaema,  562 
Synagris,  497 
Synallagma,  233 
Synamphotera,  301 
Syncalypta,  417 
Synchloe,  236 
Syndyas,  302 
Syneches,  302 
Synemon,  203 
Syneura,  306 
Syngenaspis,  131 
Syrigonopodium,  592 
Synistata,  181 
Synlestes,  161, 166 
Synlestidae,  161, 165 
Synneuron,  276 
Synoptura,  588 
Synsphyronus,  550 
Syntelia,  426 
Synteliidae,  426 
Syntelopodeuma,  593 
Synthesiomyia,  321 


Syntomidae,  219 
Syntomididae,  219 
Syntomis,  219 
Syntormon,  304 
Syntormoneura,  304 
Synuropus,  535 
Syringogaster,  328,  329 
Syritta,  309 
Syrittomyia,  329 
Syrphidae,  308,  365 
Syrphinae,  309 
Syrphus,  307,  309,  365,365 
Syssphingidae,  211 
Syssphinx,  211 
Systelloderes,  147 
Systenus,  304 
Systcechus,  297 
Systropinae,  296 
Systropus,  296 
Syzeton,  439 

Tabanidae,  287,  360,  374 
Tabaninae,  288 
Tabanus,  283,  287,  288 
Tabaria,  51 
Tabuda,  294 
Taeniochorista,  191 
Taeniopterna,  281 
Taeniopterygidae,  178 
Taeniorhynchus,  272 
Taeniostigma,  99 
Tachardia,  132 
Tachardiella,  132 
Tachardiidae,  132 
Tachardina,  132 
Tachina,  318 
Tachinidae,  318,  366 
Tachinisca,  332,  333 
Tachiniscidae,  332 
Tachiniscidia,  332 
Tachinoestrus,  332 
Tachinoidea,  313 
Tachopteryx,  164,  166 
Tachydromia,  300 
Tachydromiinae,  301 
Tachyempis,  301 
Tachygoninae,  447 
Tachygonus,  447 
Tachypeza,  301 
Tachyporinae,  429 
Tachyporus,  429 
Tachypus,  410 
Tachys,  410 
Tachysphex,  505 
Tachytes,  504,  505 
Tachytrechus,  303 
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Tagiades,  235 
Talaeporia,  205 
Talaeporiidae,  205,  227,239 

245 
Tama,  560 
Tambinia,  120 
Tanaostigmatidae,  484 
Tanyderidae,  266 
Tanyderus,  266 
Tanypeza,  324,  324 
Tanypezidae,  324 
Tanypoda,  325 
TanypodinaB,  282,  325 
Tanypremna,  268 
Tanypus,  282,  357,  357 
Tanytarsus,  282 
Tapinogalos,  494 
Tapinopa,  560 
Tapponia,  560 
Tarachina,  88 
Tarachodes,  87 
Tarachodinae,  87 
Tarachodula,  87 
Taracticus,  299 
Taracus,  554 
Tarantula,  542 
Tarantulidae,  542 
Tardigrada,  581 
Targionia,  130 
Tarraga,  50 
Tarsonemidae,  573 
Tarsonemus,  573 
Tarsotomus,  575 
Tascina,  203 
Tascinidae,  203 
Tasmaniella,  604 
Tasmanoperla,  176 
Tegenaria,  536,  560 
Tegeticula,  222,  223 
Tegonotus,  565 
Teichomyza,  343 
Teichophrys,  56 
Telamona,  108 
Telea,  213 
Teleas,  494 
Teleconidse,  236 
Telegeusidae,  430 
Telegeusis,  430 
Telegonus,  235 
Telema,  557 
Telemidse,  557 
Telenomus,  493,  494 
Telephoridse,  431 
Telephorus,  431 
Telethera,  225 
Telmatogeton,  282 


Telmatoscopus,  271 
Teloganodes,  172 
Telomantis,  87 
Telostylus,  325 
Telphusa,  228 
Temnaspis,  443 
Temnocera,  309 
Temnochila,  419 
Temnochilidse,  419 
Temnochilus,  416 
Temnopteryx,  79 
Temnostoma,  309 
Tenaga,  224 
Tendipedidse,  282 
Tendipedinae,  282 
Tendipes,  282 
Tenebrio,  433,  436 
Tenebrioides,  419,  421 
Tenebrionidae,  436 
Teneriffa,  303 
Teneriffia,  576 
Teneriffiidae,  576 
Tengella,  558 
Tengellidae,  558 
Tenodera,  89 
Tenthredella,  474 
Tenthredinidae,  474,  511 
Tenthredininae,  512 
Tenthredinoidea,  472 
Tenthredo,  474 
Tentyria,  436 
Tenuopus,  303 
Tephritidse,  340 
Tephritinae,  341 
Tephritis,  341 
Tephrochlamys,  335 
Tephroclystis,  210 
Tephromyia,  316 
Tephronota,  331 
Teragra,  206 
Teragridae,  206 
Terastiomyia,  332 
Teratembia,  92 
Teratembiidae,  92 
Terebrantia,  73,  474 
Terellia,  341 
Termatophylidae,  144 
Termatophylum,  144 
Termes,  94,  95 
Termitadelphus,  271,  349 
Termitaphididae,  154 
Termitaphis,  154 
Termitaradus,  153,  154 
Termitidae,  95 
Termitocoridae,  154 
Termitocoris,  154 


Termitodesmus,  586 
Termitodipteron,  349 
Termitomastinae,  274,  348 
Termitomastus,  274,  348, 

348 
Termitomyia,  349 
Termitoxenia,  349,  351 
Termitoxeniidae,  349 
Termopsis,  95 
Tesserocerus,  445 
Tessinosoma,  591 
Tetanocera,  328 
Tetanoceratidae,  328 
Tetanoceratinae,  328 
Tetanops,  331 
Tetanura,  328 
Tetanurinae,  328 
Tethina,  337 
Tethinidae,  337 
Tetrabalius,  541 
Tetracanthina,  286 
Tetracha,  410 
Tetraconus,  477 
Tetragnatha,  560 
Tetragoneuria,  164 
Tetrakentron,  583 
Tetralopha,  216 
Tetranychidae,  576 
Tetranychus,  537,  575,576 
Tetraopes,  441 
Tetrapus,  483 
Tetrastichidae,  486 
Tetrastichus,  486 
Tetrasticta,  556 
Tetratoma,  438 
Tetrigidae,  55 
Tetrix,  55,  55 
Tetrodontophora,  46 
Tetrozocera,  468 
Tettigidae,  55 
Tettigidea,  55,  55 
Tettigometra,  117 
Tettigometridae,  117 
Tettigoniellidae,  111,  113 
Tettigoniidae,  50,  111 
Tettigoniinse,  52 
Tettigoniodea,  48 
Tettigoxenos,  470 
Teucholabis,  269 
Teuthraustes,  545 
Teutonia,  571 
Thalperus,  70 
Thalassius,  561 
Thamnotettix,  114 
Thamyrididae,  235 
Thanaos,  235 


666 


bulletin:  museum  of  comparative  zoology 


Thanasimus,  427 
Thanatidius,  561 
Tharsalea,  239 
Thaumalea,  273,  274 
Thaumaleidae,  273,  356 
Thaumasia,  561 
Thaumaspis,  51 
Thaumastocoridae,  146 
Thaumastophila,  344 
Tbaumastoscopidae,  112 
Thaumastotberiidse,  146 
Thaumatoneura,  162 
Thaumatopsis,  216 
Thaumatoxena,  350,  351 
Thaumatoxenidae,  350 
Thaumetopoea,  211 
Thaumetopoeidae,  211 
Thecesterninae,  449 
Thecesternus,  449 
Thecla,  239 
Thecomyia,  307 
Thecostomata,  311 
Theisoa,  233 
Thelaira,  318 
Thelaxes,  125 
Thelaxinae,  125 
Thelyphonelius,  541 
Thelyphonida3,  541 
Thelyphonus,  537,  541 
Thermacarus,  570 
Themacrys,  558 
Themira,  323,  324 
Themirinse,  323 
Theobaldia,  272 
Theomantis,  91 
Theopompa,  87 
Theopompula,  87 
Theraphosa,  556 
Theresia,  318 
Thereuonema,  599 
Thereuopoda,  599 
Thereva,  283,  293,  294 
Therevidae,  294,  362,  376 
Theridiidae,  559 
Theridion,  559 
Theridiosoma,  560 
Therioplectes,  288 
Thermacaridae,  570 
Thermobia,  42,  44 
Thespinae,  87 
Thespis,  87 
Thessitus,  121 
Thestylus,  543 
Thevenetimyia,  296 
Thinophilina3,  304 
Thinodromia,  350 


Thinophilus,  304 
Thiotricha,  228 
Thomisidae,  562 
Thoracantha,  485 
Thoracophoracarus,  571 
Thore,  162 
Thorictidse,  426 
Thorictus,  426 
Thraulus,  172 
Thrincopyginae,  420 
Thripidae,  74 
Thripoidea,  73 
Thripomorpha,  348 
Thrips,  72,  73,  74 
Throscidae,  421 
Throscus,  421 
Thrypticus,  303 
Thyas,  571 
Thyatira,  212,  216 
Thyatiridae,  211,  216,  247, 

250 
Tbyllis,  291,  292 
Thymalus,  419 
Thymele,  235 
Thymelicus,  236 
Thymelidae,  236 
Thynnidae,  499,  502 
Thyreocoridae,  150 
Thyreocoris,  150 
Thyreophora,  337,  341 
Thyreophoridae,  341 
Thyridanthrax,  295 
Thyrididae,  214,  245 
Thyridopteryx,  209,  247 
Thyris,  214 
Thyropygus,  596 
Thyrsophoridae,  99 
Thyrsophorus,  97,  99 
Thysanoptera,  72 
Thysanura,  41 
Tibicen,  108 
Tillus,  427 
Timarcha,  443 
Timena,  64 
Timeodes,  196 
Timia,  330 
Timomenus,  67,  70 
Timpina,  602 
Tinaegeriidae,  231 
Tinagma,  230 
Tinda,  285 
Tinea,  223,  224 
Tineidae,  222,  224, 244 
Tineinae,  215 
Tineoidea,  205 
Tineola,  224 


Tineomorpha,  98 
Tingidae,  142 
Tingididae,  142 
Tingidoidea,  142 
Tingitidae,  142 
Tinodes,  194 
Tiphia,  499 
TiphiidaB,  499,  514 
Tipula,  267,  268,  354,  528 
Tipulidaa,  267,  348,  354, 

373 
Tipulinae,  268 
Tipuloidea,  266 
Tisamenus,  63 
Tischeria,  231 
Tischeriida3,231,242 
Titanodamon,  542 
Titanoeca,  558 
Tithanetes,  534 
Tithraustes,  210 
Tithrone,  86 
Tityus,  545 
Tmetocera,  226 
Tolida,  438 
Tolmerus,  298 
Tolype,  221 
Tomaspididae,  110 
Tomaspis,  110 
Tomicomerus,  554 
Tornocerus,  45,  46 
Tomoderus,  439 
Tomomyza,  295 
Tomomyzinae,  295 
Tomopyga,  68 
Tomoxia,  438 
Toosa,  207 

Tortricidae,  225,  239,  246 
Tortrix,  226 
Torymidae,  485 
Torymus,  485 
Toumeyella,  132 
Toxocerus,  451 
Toxodera,  85,  86 
Toxoderinae,  86 
Toxoneuron,  480 
Toxophora,  296 
Toxophorinae,  296 
Toxopoda,  323 
Toxopodinae,  323 
Toxoptera,  125 
Toxotrypana,  341 
Trachelas,  563 
Trachelizus,  447 
Trachelomegalus,  595 
Tracheoniscus,  535 
Trachusa,  507 
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Trachyiulidse,  597 
Trachyiulus,  597 
Trachypus,  505 
Trachysoma,  590 
Trachysomatidse,  590 
Trachytes,  568 
Trachyzona,  590 
Traginops,  338 
Tragocephala,  441 
Trama,  124 
Tramea,  164 
Traphera,  331 
Trapherinae,  331 
Traumatomutilla,  500 
Trechona,  556 
Trechus,  411 
Tremex,  473,  473,  510 
Trepidaria,  325 
Triaspidinse,  481 
Triaspis,  481 
Triatoma,  146,  147 
Tribaeus,  485 
Tribolium,  436 
Tricentrus,  108 
Trichardis,  298 
Trichiidae,  452 
Trichilogaster,  486 
Trichina,  301 
Trichiosoma,  239,  473 
Trichius,  452 
Trichobius,  346,  347 
Trichocera,  267,  358,  359 
Trichoceratidae,  267,  358 
Trichodectes,  103 
Trichodectidai,  103 
Trichodes,  427 
Trichoecius,  574 
Trichogramma,  482,  486 
Trichogrammatidse,  486 
Trichoma,  186,  186 
Trichomatidse,  186 
Trichomyia,  271 
Trichomyiinse,  271 
Trichoniscidae,  534 
Trichoniscus,  534 
Trichonta,  278 
Trichopetalum,  593 
Trichopeza,  301 
Trichophaga,  224 
Trichophilopteridae,  103 
Trichophilopterus,  103 
Trichophyinse,  429 
Trichopoda,  318 
Trichopolydesmus,  588 
Trichopria,  491 
Trichoproctus,  585 


Trichoptera,  191 
Trichopterygidae,  433 
Trichopteryx,  210,  433 
Trichoscelidae,  335 
Trischoscelis,  324, 335,335, 

339 
Trichotaphe,  228 
Trichotarsus,  574 
Trichothrips,  76 
Tricladellus,  99 
Tricliona,  444 
Triclis,  298 
Triclonus,  297 
Tricondyla,  410 
Tricopalpus,  319 
Tricoryphodes,  170 
Tricorythus,  171, 174 
Trictenotoma,  438 
Trictenotomidae,  438 
Tricyphona,  268 
Tridactylidse,  54 
Tridactylus,  53,  54 
Tridymidse,  486 
Trifurcula,  221 
Trigonalidae,  476,  494 
Trigonalys,  494 
Trigonidiinae,  54 
Trigonidium,  54  • 
Trigoniulidee,  595 
Trigoniulideae,  595 
Trigonhdus,  595 
Trigonocryptops,  600 
Trigonoderus,  487 
Trigonometopidse,.  327 
Trigonometopus,  327 
Trigonostylus,  588 
Triaenonychidae,  552 
Triaenonyx,  552 
Trimenopon,  102 
Trimenoponidae,  102 
Trimera,  97 
Trimeria,  496 
Trimerina,  343 
Trimerophoron,  592 
Trimerotropis,  56 
Trimicra,  268 
Trineura,  305 
Trinodinse,  425 
Trinoton,  103 
Triogma,  268 
Trionycha,  557 
Trionymus,  134 
Trionyxella,  552 
Trioxys,  482 
Trioza,  122,  123 
Triozinse,  123 


Triozocera,  468,  469 
Triphaena,  218 
Triphleps,  144,  144 
Triplasius,  297 
Triplax,  432 
Tripomorpha,  349 
Triptotricha,  290 
Trirhabda,  444 
Tristanella,  70 
Tristega,  475 
Trithyreus,  541 
Tritoma,  432 
Tritomidae,  432 
Tritoxa,  331,  367,  368 
Trixagidae,  421 
Trixoscelidse,  335 
Trizetes,  570 
Trochilium,  203 
Trochilcecetes,  103 
Troctes,  97,  98 
Troctidae,  98 
Trogidse,  450 
Trogiidse,  98 
Trogium,  98 
Troglophilus,  50 
Trogoderma,  425 
Trogositidae,  419 
Trogulidae,  552,  554 
Trogulus,  554 
Troides,  236 
Trombidiidae,  575 
Trombidium,  575,  575 
Trombidoidea,  574 
Tropsea,  213 
Tropidia,  309 
Tropidomyia,  307 
Tropiduchidse,  120 
Tropiduchus,  120 
Tropisternus,  414 
Tropusia,  98 
Trotomnia,  438 
Trotommidea,  438 
Trox,  450 
Trullinorinia,  130 
Truxalinaa,  56 
Truxalis,  56 
Trycopeplus,  62 
Trymaltis,  226 
TrypanEeinse,  423 
Trypanea,  341 
TrypaneidaB,  340 
Trypanus,  206 
Trypeta,  341 
Trypetidae,  340,  368 
Trypetinae,  341 
Trypoxylidae,  504 
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Trypoxylon,  504,  504 
Tryptochseta,  344 
Tryxalinae,  56 
Tuber  cularium,  590 
Tubulifera,  73 
Tunga,  406,  407 
Tungidse,  407 
Tychepsephenus,  427 
Tychus,  415 
Tydeus,  576 
Tygarrup,  602 
Tylidae,  534 
Tylobolus,  595 
Tylopsis,  50 
Tylos,  325,  534 
Tylozygus,  111 
Tympanophora,  52 
Tympanophorinae,  52 
Typhloceratidae,  405 
Typhlocyba,  113,  113 
Typhlocybinse,  114 
Typhloglomeris,  587 
Typhloperipatus,  533 
Typitium,  438 
Typopeltis,  541 
Tyrannochthonius,  548 
Tyroglyphidae,  574 
Tyroglyphus,  573,  574 

Udamacantha,  286 
Udamoscelis,  122.  124 
Udamoselinae,  124 
Ula,  268 
Ulidia,  330 
Ulidiidae,  330 
Uloboridae,  558 
Uloborus,  558 
Ulodesmus,  590 
Ulomorpha,  268 
Ulonata,  48 
Ulopa,  115,  116 
Ulopidse,  116 
Ululodes,  187 
Underwoodia,  591 
Underwoodiidae,  591 
Unionicola,  572 
Uraba,  219 
Urania,  213 
Uraniidae,  213 
Uranotaenia,  273,  273 
Uranotaeniinae,  273 
Urapteroides,  212,  213 
Urbaninae,  236 
Urbanus,  235 
Urellia,  341 
Uroblaniulus,  595 


Urocerus,  473 
Uroceridae,  473 
Uroctea,  557 
Urocteidae,  557 
Urodacus,  544 
Urodus,  229 
Uromantis,  89 
Uromenus,  53 
Uropetala,  164 
Urophora,  341 
Uroplectes,  545 
Uroplitella,  568 
Uropoda,  568 
Uropodias,  534 
Uropodidae,  568 
Urophonius,  543 
Uropsylla,  406 
Uropsyllidae,  406 
Uropygi,  540 
Urothripidse,  74 
Uropthrips,  74 
Urothripoidea,  74 
Usia,  297 
Usiinae,  297 
Usofila,  559 
Utetheisa,  219 
Uzuchidae,  228 

Valentinia,  232 
Valgus,  452 
Vandex,  69 
Vandicidae,  69 
Vanessa,  238 
Vanhoeffenia,  588 
Vanhoeffeniidae,  588 
Vanhornia,  492,  493 
Vanhorniidae,  492 
Varnia,  182 
Vatellinae,  411 
Vates,  86,  88 
Vatinae,  86 
Vectius,  561 
Vejovidae,  546 
Vejovis,  544,  546 
Velia,  152 
Veliidae,  152 
Velocipeda,  143 
Velocipedidae,  143 
Venata,  119 
Verhceffia,  591 
Verhoeffiidae,  591 
Vermileo,  290,  290 
Vermileoninae,  290 
Vermipsylla,  406 
Vermipsyllidae,  406 
Veronatus,  418 


Verrallia,  310 
Verrucaditha,  548 
Vespa,  496,  498 
Vespaxenos,  470 
Vespidae,  496,  514 
Vespinae,  496 
Vespoidea,  494,  514 
Vespula,  496 
Vestalis,  162 
Vetillia,  65 
Vietsia,  571 
Villa,  295 
Vipiinae,  478 
Vipio,  478 
Vipionidae,  477 
Viticicola,  490 
Vlax,  70 

Volucella,  299,  309 
Volucellinae,  309 
Vostox,  69 
Vulturops,  97,  98 

Waddycephalus,  581 
Walshia,  233 
Walterella,  570 
Wandesia,  571 
Wasmanniella,  349 
Weyhia,  553 
Wohlfartia,  316 
Wiedemannia,  301 
Wilhelmia,  281 
Willistoniella,  325,  326 
Winthemia,  318 
Wuria,  571 
Wyeomyia,  272 

Xanthocanace,  336,  338 
Xanthochlorinae,  304 
Xanthochlorus,  304 
Xanthogramma,  309 
Xantholininae,  429 
Xanthomelanus,  487 
Xanthorhoe,  210 
Xanthrochroa,  437 
Xenaspis,  331 
Xenidae,  470 
Xenoidea,  469 
Xenolpium,  550 
Xenomorpha,  286 
Xenophyes,  134 
Xenopsylla,  405,  406 
Xenos,  469,  470 
Xenylla,  46 
Xeris,  473 
Xerophloea,  112 
XerophyUa,  127 


BRUES   AND   MELANDER:   CLASSIFICATION   OF   INSECTS 


669 


Xeroscopa,  216 
Xestemyia,  294 
Xestocephalus,  114 
Xestozona,  590 
Xiphandrium,  304 
Xiphidiinae,  52 
Xiphidion,  52 
Xiphochaetoporatia,  589 
Xiphosura,  268 
Xiphydria,  472 
Xiphyriidsc,  472,  513 
Xiria,  331 
Xyela,  472,  473 
Xyelidse,  472,  511 
Xylastodoris,  146,  149 
Xyleborus,  445 
Xylica,  63 
Xylococcinse,  128 
Xylococcus,  128 
Xylocopa,  508 
Xylocopidse,  508 
Xylomyia,  288,  289,  360, 

361 
Xylomyiidse,  289,  360,374 
Xylomyiinae,  289 
Xyloperga,  474 
Xylophagidse,  289,  361, 

375 
Xylophilidae,  439 
Xylophagus,  288,  289,361 

361 


Xylorictes,  228 
Xylorictidae,  228 
Xyloryctidae,  250 
Xylota,  309 
XylotinjB,  309 
Xylotrechus,  441 
Xysticus,  562 

Yersinia,  90 
Yponomeuta,  229 
Yponomeutidae,  229,  245, 

247 

Zabalius,  51 
Zabrachia,  285 
Zagonia,  335 
Zaitha,  154 
Zalmoxis,  553 
Zalusa,  348 
Zaluscodes,  348 
Zaprochilinae,  50 
Zaprochilus,  50 
Zele,  480 
Zelima,  309 
Zelleria,  231 
Zelmira,  280 
Zelotes,  562 
Zemeros,  239 
Zenoa,  425 
Zenillia,  318 


Zephroniodesmus,  586 
Zerene,  236 
Zethinse,  496 
Zethus,  496 
Zeugloptera,  200 
Zeuzera,  206 
Zeuzeridae,  206,  246 
Zimiris,  562 
Zodariidae,  560 
Zodarion,  560 
Zodion,  307 
Zonites,  439 
Zonosema,  341 
Zopherus,  436 
Zoraida,  119 
Zoraptera,  100 
Zorocrates,  561 
Zoropsidae,  561 
Zoropsis,  561 
Zorotypidse,  101 
Zorotypus,  100, 101 
Zygsena,  207 
Zygaenidae,  204, 207 
Zygethobius,  600 
Zygothrips,  76 
Zygomyia,  278 
Zygoneura,  279 
Zygoneurinse,  279 
Zygonopus,  593 
Zygoptera,  160, 165 
Zygothrica,  345 
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Agricultural  ants,  490 
Ailanthus  moth  213 
Ambush-bug,  147 
American  cockroach,  78 
Angle-wings,  238 
Angoumois  grain-moth, 

227 
Ant  Lions,  187 
Ants,  489 
Aphids,  124 
Aphis-lions,  185 
Apple  fruit-miner,  231 
Apple  leaf -hopper,  114 
Apple  leaf -miner,  231 
Apple  maggot,  341 
Apple-skin  miner,  232 
Apple -skin  worm,  226 
Argentine  ant,  489 
Army  worm,  218 
Asparagus  miner,  339 
Assassin  bugs,  147 
Atlas  moth,  213 
Australian    apple    leaf- 
hopper,  113 
Australian  cockroach,  78 

Back  swimmers,  153 
Bagworm  moths,  207 
Bark -beetles,  445 
Bark  lice,  96 
Bat  flies,  346 
Bat  parasites,  352 
Bat-tick  fly,  346 
Bean  weevils,  439 
Bear  animalcules,  581 
Bedbug,  143 
Bee  assassin,  147 
Bee-louse,  345 
Bee  moth,  215 
Bees,  475,  502 
Beet-fly,  319 
Beetles,  408 
Big  bedbug,  147 
Bird  lice,  101 
Biting  lice,  101 
Black-flies,  280 
Black  peach  aphis,  125 
Black  scale,  132 
Blow-flies,  316 
Blue-bottle  flies,  316 
Blues,  239 
Body  louse,  105 


Book  lice,  96,  98 
Book-scorpions,  537,  54S 
Botflies,  312,  322 
Box-elder  bug,  148 
Bristle  tails,  42 
Brown  scale,  132 
Browntail  moth,  218 
Budmoth,  226 
Buffalo -gnats,  280 
Buffalo  tree  hopper,  108 
Bull-dog  ants,  490 
Bumble-bees,  507 
Burrowing  webworms,  224 
Butterflies,  201,  235 

Cabbage  butterfly,  236 

Cabbage  maggot,  319 

Caddice  flies,  191 

Caddis  flies,  191 

Caddis  worms,  191 

Carolina  mantis,  89 

Carpenter  moths,  206 

Carrion -beetles,  428 

Carrot  rust  fly,  340 

Case-bearers,  240 

Case-bearing  clothes 
moth,  224 

Cat-flea,  405 

Cat-tail  moth,  233 

Cave  crickets,  50 

Cecropia  moth,  213 

Centipedes,  599 

Cereal  psocid,  98 

Chalcis-flies,  482 

Cheese  skipper,  334 

Cherry  fruit  sawfly,  474 

Cherry  maggot,  341 

Chicken  louse,  103 

Chicken  mite,  568 

Chigger.  575 

Chigoe  flea,  407 

Chinch-bug,  149 

Chinese  mantis,  89 

Chrysanthemum   gall- 
midge,  275 

Chrysanthemum  leaf- 
miner,  339 

Cicadas,  108 

Cigar  case-bearer,  232 

Citrus  purple  scale,  130 

Clear -wing  moths,  203 

Click  beetles,  421 


Clothes  moth,  224 
Clover-hay  worm,  215 
Clover  leaf  midge,  275 
Clover  mite,  576 
Clover-seed  worm,  226 
Cluster-fly,  316 
Coccids,  128 
Cochineal  insects,  133 
Cockchafers,  451 
Cockroach,  78 
Codling  moth,  226 
Colorado  potato-beetle, 

443 
Cooties,  104 
Coppers,  239 
Corn  aphis,  125 
Corn-borer,  216 
Corn  blotch  leaf -miner,  338 
Corn  earworm,  218 
Cotton  aphis,  125 
Cotton  boll-worm,  218 
Cotton  stainers,  149 
Cottony  maple  scale,  132 
Crab  louse,  105 
Cranberry  fireworm,  226 
Crescent-spots,  238 
Crickets,  30 
Crotonbug,  79 
Cuckoo-wasps,  493 
Currant  fruit-fly.  341 
Currant  fruit  worm,  225 
Currant  sawfly,  474 
Cutworms,  248 

Daddy-long-legs,  538,  551 
Damsel-bugs,  147 
Damsel  flies,  159 
Date  palm  scale,  131 
Death's  head  moth,  208 
Death  watch,  98 
Deer-flies,  287,  288 
Dengue-fever  mosquito, 

272 
Diamond-back  cabbage 

moth,  229 
Digger  wasps,  563 
Diving  beetles,  411 
Dobson,  179 
Dock  sawfly,  474 
Dog-flea,  405 
Domesticated  silkworm, 

212 
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Doodle  bug,  187 
Dragon  flies,  159 
Driver  ants,  490 

Earwigs,  30,  34,  65 
Elephant  stomach  bots, 

309 
Elm  aphis,  126 
Elm  bark  louse,  134 
Emperors,  238 
European  corn  borer,  216 
European  earwig,  70 

False  chinch -bug,  149 
False-scorpions,  548 
Feather-wing  moths,  201 
Fig-insects,  483 
Fire-flies,  431 
Flannel  moths,  204 
Fleas,  404 
Flesh-flies,  316 
Flies,  264 
Flower-flies,  308 
Follicle  mite,  566 
Forester  moths,  219 
Frittillaries,  238 
Frog  hoppers,  109 
Fruit-flies,  340 
Fruit  tree  leaf -roller,  226 
Fungus-gnats,  277 

Gad-flies,  287 
Gall  gnats,  274 
Gall  midges,  274 
Gall  wasps,  482 
Giant  skippers,  235 
Gipsy  moth,  218 
Gnats,  264 

Goatweed  butterflies,  238 
Goldenrod  gallmaker,  341 
Goldenrod  gall  moth,  228 
Goliath  beetle,  452 
Gooseberry  sawfly,  474 
Grape-berry  moth,  226 
Grape  blossom-midge,  275 
Grape  leaf -hopper  114 
Grape  phylloxera,  127 
Grasshoppers,  30,  56 
Green  apple  aphis,  125 
Green  bug  of  wheat,  125 
Green  lacewings,  185 
Green  peach  aphis,  125 
Ground  beetles,  410 
Grouse  locusts,  55 

Hair-streaks,  239 


Harlequin    cabbage-bug, 

151 
Harvest -flies,  108 
Harvestmen,  535,  551 
Harvest  mites,  575 
Hawk  moth,  208 
Head  louse,  105 
Hellgrammite,  179 
Hen  flea,  407 
Hessian  fly,  275 
Hickory  phylloxeran,  127 
Hog  louse,  105 
Honey-bee,  506 
Hop  aphis,  125 
Hornets,  496 
Horn  fly,  321 
Horntails,  473 
Horse  botflies,  322 
Horse-flies,  287 
Horseshoe  crabs,  26 
Housefly,  321 
Humming  bird  moth,  20S 

Ichneumon -flies,  475 
Imperial  moth,  211 
Indian-meal  worm,  215 
Indian  wax  scale,  132 
Itch  mites,  574 

Jesus-bugs,  142 
Jigger  flea,  407 
Joint-worms,  486 
Jumping  plant-lice,  122 
Jumping  spiders,  561 
June -bugs,  451 

Katydids,  30,  50 
King  crabs,  26 
Kissing -bug,  147 

Lace-bugs,  142 
Lacewings,  185 
Lac  insects,  132 
Larch  sawfly,  474 
Leaf -beetles,  440 
Leaf  blotch-miners,  232 
Leaf-bugs,  145 
Leaf -cutter  ants,  490 
Leaf-cutter  bees,  507 
Leaf -footed  bug,  148 
Leaf  hoppers,  109 
Leaf  insects,  61,  63 
Leaf  miners,  221,  338 
Leaf -rollers,  227 
Leather -jackets,  354 
Legionary  ants,  490 
Leopard  moth,  206 


Lesser  apple  worm,  226 
Lice,  37 

Lilac  leaf -miner,  232 
Locusts,  50,  108 
Longicorns  440 
Louse,  105 

Long-horned  locusts,  50 
Luna  moth,  213 

Malaria  mosquitoes,  272 
Mantes,  30 
Mantids,  84 
March  flies,  275 
Marsh  -treaders,  142 
May-beetles,  451 
Mayflies,  169 
Meal  moth,  215 
Mealy  bugs,  134 
Medfly,  341 
Mediterranean   fruit -fly, 

341 
Melon  and  pickle  worms, 

216 
Melon  fly,  341 
Mexican  jumping  bean 

moth,  226 
Midges,  264 

Milkweed  butterfly,  237 
Millipedes,  585 
Mites,  535,  565 
Mosquitoes,  264,  272 
Moth-flies,  271 
Moths,  201 

Narcissus  bulb -fly,  309 
Natal  fruit-fly,  341 
Negro-bugs,  150 
No-see-ums,  282 
Nun-moth,  218 

Oblique-banded  leaf -roller 

226 
Olive  fly,  341 
Onion  maggot,  319 
Orange  maggot,  341 
Orange-tips,  236 
Orange  tortrix,  226 
Orb -weavers,  560 
Oriental  cockroach,  78 
Oyster -shell  scale,  130 

Papaya  fly,  341 
Parnassians,  236 
Peach  scale,  132 
Peach  twig-borer,  227 
Pear  blister  mite,  565 
Pear  midge,  275 
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Pear  psylla,  123 
Pear  scale,  130 
Pear-slugs,  474 
Pea  weevils,  439 
Peg-top  coccids,  132 
Periodical  cicada,  108 
Periwinkles,  36 
Phylloxera,  127 
Pine  aphids,  124 
Pineapple  scale,  130 
Pine  leaf  scale,  130 
Pine  sawflies,  474 
Pine  twig  moths,  226 
Pink  bollworm,  227 
Pirate-bugs,  144 
Pistol  case-bearer,  232 
Plague  flea,  405 
Plant-bugs,  145 
Plant  lice,  124 
Polyphemus  moth,  213 
Pomace  fly,  345 
Potato  aphis,  125 
Potato  tuber  moth,  228 
Praying  mantids,  84 
Predatory  flower-bug,  144 
Promethea  moth,  213 
Pseudoscorpions,  537 
Psocids,  96 
Pubic  louse,  105 
Punkies,  282 

Raspberry  cane  maggot, 

319 
Raspberry  sawfly,  474 
Red  humped  apple  worm, 

211 
Red  spiders,  576 
Rhinoceros  beetles,  452 
Ribbed  cocoon  makers, 

222 
Roaches,  35,  77 
Robber-flies,  298 
Rose  scale,  130 
Rose  leaf -hopper,  114 
Rose  midge,  275 
Royal-palm  bug,  146 

Sacred  scarabaeus,  450 
Salmon -flies,  176 
Sand-flies,  271,  282 
San  Jose  scale,  130 
Satin  moth,  218 
Saw-flies,  472 
Scale  insects,  37, 128 
Scorpion  flies,  189 
Scorpions,  535,  537,  543 


Screw -worm,  314 
Scurfy  scale,  130 
Seedcorn  maggot,  319 
Serpent-flies,  181 
Serpentine  leaf -miner,  338 
Seventeen -year  locust,  108 
Sharp  shooters,  109 
Sheep-tick,  347,  352 
Sheet-web  weavers,  560 
Shield -back  bugs,  150 
Shield-bearers,  229 
Shore-bugs,  146 
Short-horned  locusts,  56 
Silk  worm,  212 
Skin-beetles,  450 
Skippers,  201,  233 
Slug-caterpillars,  241 
Snake-flies,  181 
Snipe-flies,  290 
Snout  butterflies,  239 
Snow-flea,  348 
Soft  brown  scale,  132 
Soldier  flies,  284 
Solitary  wasps,  514 
Solpugids,  538 
Soothsayers,  84 
Sovereigns,  238 
Sowbug,  534 
Sphinx  caterpillars,  252 
Spiders,  535,  555 
Spittle  insects,  109 
Spongilla-flies,  185 
Spring  canker-worm,  209 
Spring  tails,  45 
Spruce  bud-worm,  226 
Squash-bug,  148 
Stable  fly,  321 
Stag-beetles,  450 
Stick  insects.  30,  61 
Sticktight,  407 
Stilt  bug,  148 
Stingless  bees,  506 
Stink-bugs,  151 
Stink-flies,  185 
Stoneflies,  176 
Strawberry  crown-miner, 

227 
Strawberry  leaf -roller,  226 
Sucking  lice,  104 
Sugarcane  hopper,  119 
Swallow-tails,  236 
Sweet-potato  weevil,  446 

Tachina  flies,  318 
Tarantula  hawks,  497 
Tarantulas,  556 


Tarnished  plant-bug,  145 
Tent  caterpillars,  221 
Termites,  93 
Thread-legged  bugs,  147 
Thrips,  73 
Ticks,  535,  565 
Tiger  beetles,  410 
Toad-bugs,  153 
Toe-biters,  154 
Tongue-worms,  535,  579 
Trap-door  spiders,  556 
Tree  crickets,  54 
Tree  hoppers,  108 
True  bugs.  141 
True  lice,  104 
Tse-tse  flies,  321 
Tumble-bugs,  450 
Tumbu-fly,  321 
Tussock  moth,  218 

Velvet  ants,  500 

Walking  sticks,  61 
Wasps,  32 
Water  Bears,  582 
Water  boatmen,  152 
Water  creepers,  154 
Water  scavenger  beetles, 

414 
Water-scorpions,  154 
Water  striders,  142 
Water  tigers,  411 
Web-worms,  216, 219 
Weevils,  408 
Wheat  bulb  fly,  319 
Wheat -stem  saw-fly,  472 
Wheel-bug,  147 
Whip -scorpions,  537,  540 
Whirligig  beetles,  412 
White  ants,  93 
White  flies,  124 
Willow  gall  sawflies,  474 
Wind-scorpions,  538 
Winter-gnats,  267 
Wireworm  beetles,  421 
Wolf  spiders,  561 
Wood-ants,  489 
Wood-wasps,  472 
Woolly  aphis,  126 

Yellow -fever  mosquito, 

272 
Yellow -jackets,  496 
Yellow  necked  apple 

worm,  211 
Yucca  moths,  222 
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